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NITROGENOUS HETEROCYCLIC
DERIVATIVES AND THEIR APPLICATION IN
DRUGS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a U.S. national stage application of the International
Patent Application No. PCT/CN2013/000860, filed Jul. 18,
2013, which claims priority to Chinese Patent Application
No. 201210250660.6, filed Jul. 18, 2012, both of which are
incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to the field of medicine. Pro-
vided herein are novel nitrogenous heterocyclic compounds,
their combinations, their methods of preparation and their
uses as drugs, especially for treatment and prevention of
tissue fibrosis.

BACKGROUND OF THE INVENTION

Slight fibrosis of organ or tissue be called fibrosis, severe
fibrosis can cause damage of'tissues leading to organ scarring.
Tissue fibrosis is not only in lung and liver, but in all the
organs and systems of the human body. A variety of factors
(such as inflammation, immune response, poison, ischemia
and changes of hemodynamics, and so on) cause parenchy-
mal cellular damage. This leads to parenchymal cells inflam-
mation, deformation, necrosis, and activates the correspond-
ing macrophages to release cytokines and growth factors
which in turn activate the resting extracellular martrix (ECM)
to produce cells, and then transform the cells into myofibro-
blasts. Myofibroblasts proliferate and secrete cytokines
which act on macrophages through paracrine. Myofibroblasts
can synthesize a lot of collagen of ECM. ECM degradation is
decreased at the same time causing organ and tissue fibrosis.
Therefore, the occurrence and development of organ and
tissue fibrosis is a result of the interactions between multiple
factors, such as cell, cytokine and ECM. Cell produced by
ECM is important for the formation of organ or tissue fibrosis.
Therefore, one of the drug targets for treating organ and tissue
fibrosis is the cell produced by ECM. Therapeutic goal can be
achieved by inhibiting the cell proliferation, activation and
inducing the cell apoptosis.

It is because each organ or tissue has different functions,
morphologies and different main component cells, different
organ or tissue fibrosis have commonness and individuality in
the pathogenesises. Cells can be produced by ECM, while
hepatic stellate cells are produced in liver, glomerular mesan-
gial cells are produced in glomerulus, renal interstitial fibro-
blasts are produced in renal interstitium, lung fibroblasts are
produced in lung, cardiac fibroblasts are produced in heart
and peritoneal mesothelial cells are produced in peritoneal.
Therefore, there are some differences in the pathogenesises
and therapeutic targets of different organs or tissues fibrosis.

An anti-fibrotic drug named pirfenidone (PFD, 5-methyl-
1-phenyl-2-(1H)-pyridone) was disclosed in patent
EP1138329A. Experiments show that PFD could prevent
ECM gathering, or even reverse it in animal experiments of
renal fibrosis, pulmonary fibrosis, and in clinical trials of
patients with specific lung fibrosis.

SUMMARY OF THE INVENTION

Provided herein are new compounds or pharmaceutical
compositions that may be more effective to prevent or treat
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2

human or animal tissue fibrosis. In one aspect, provided
herein are compounds having Formula (I) as shown below:

@

or a stereoisomer, a geometric isomer, a tautomer, an N-ox-
ide, a hydrate, a solvate, a metabolite, a pharmaceutically
acceptable salt or a prodrug thereof, whereineachV,,V,, V3,
V., A, B, X andY is as defined herein.

In some embodiments, V| is N or CR*, V, is N or CR%, V,
isNor CR?,andV, is N or CR*, wherein at most one ofthe V,
V,,Vyand V, is N;

X is abond, NR®, O, S, C, |, alkylene, C,_,, alkenylene,
C,.,, alkynylene, —R®*—C(=Y)—, —R°*—C(=Y)—0—,
—RC(=Y)—NR’)—, —R*-S(=0)—, —R*—S
(=0)—NR")—, or —R*—Y—, wherein each tis 1 or 2;

YisOorS;

A is heterocyclylene, carbocyclylene, fused bicyclylene,
fused heterobicyclylene, spiro bicyclylene, spiro heterobicy-
clylene, arylene or heteroarylene;

B is alkoxy, hydroxy-substituted alkoxy, —NR’R",
—C(=0)NR’R7*, —OC(=0)NRR”?, —OC(=0)OR’,
—N(R")C(=0O)NR'R"*, —N(R”)C(=0)OR"%, —N(R")C
(=0)—R"*, R'R7*N—S(=0),—, R’S(=0)—, R’—S
(=0)—NR’*—, C,_, , carbocyclyl, C,_,, cycloalkyl, het-
erocyclyl, aryl, Theteroaryl, fused bicyclyl, fused
heterobicyclyl, spiro bicyclyl, or spiro heterobicyclyl;

or A, X and B together form a group having Formula (II):

an

wherein D is NR®, O, S, or CR'R"%;

R'is H, F, Cl, Br, 1, cyano, hydroxy, R7“R’"N—, —C(—0)
NRR7%, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O0)NR'R7®, —NR"C(=0)OR™, —NR")C(=0)—
R, R’R™N—S8(=0),—, R’S(=0),—, R’S(=0)N
(R7*)—, R7*R"N-alkyl, R’S(=0),-alkyl, R’R7*N—C(=0)-
alkyl, R7“R’N-alkoxy, R7S(=0)-alkoxy, R’R7*N—C
(=0)-alkoxy, aliphatic, haloalkyl, alkoxy, hydroxyalkoxy,
aminoalkoxy, hydroxy-substituted aminoalkoxy, haloalkoxy,
amino-substituted  haloalkoxy, alkylaminohaloalkoxy,
hydroxy-substituted haloalkoxy, alkylaminoalkoxy, alkoxy-
alkoxy, cycloalkyloxy, arylalkoxy, arylalkylamino, het-
eroarylalkoxy, heteroarylalkylamino, heterocyclylalky-
lamino, cycloalkylamino, heterocyclylalkoxy,
carbocyclylalkoxy, carbocyclylalkylamino, heterocyclyl(hy-
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droxyalkoxy), carbocyclyl(hydroxyalkoxy), aryl(thydroxy-
alkoxy), aryloxyalkoxy, aryloxy, heteroaryloxy, heteroary-
loxyalkoxy, heterocyclyloxyalkoxy, carbocyclyloxyalkoxy,
heterocyclyloxy, azidoalkoxy, fused bicyclyl, fused heterobi-
cyclyl, fused bicyclyl aliphatic, fused heterobicyclyl ali-
phatic, fused bicycloxy, fused heterobicycloxy, fused bicy-
clylamino, fused heterobicyclylamino, fused bicyclylalkoxy,
fused heterobicyclylalkoxy, fused bicyclylalkylamino, fused
heterobicyclylalkylamino, fused bicycloxyalkoxy, fused het-
erobicycloxyalkoxy, fused bicyclylaminoalkoxy, fused het-
erobicyclylaminoalkoxy, fused bicyclyl-C(—O)—, fused
bicyclyl-C(—0)O—, fused heterobicyclyl-C(—O)—, fused
heterobicyclyl-C(—0)O—, fused bicyclylamino-C(—O)—,
fused heterobicyclylamino-C(—O)—, fused bicyclyl-C
(=0)N(R")—, fused heterobicyclyl-C(=O)N(R7)—, spiro
bicyclyl, spiro heterobicyclyl, spiro bicyclyl aliphatic, spiro
heterobicyclyl aliphatic, spiro bicycloxy, spiro heterobicy-
cloxy, spiro bicyclylamino, spiro heterobicyclylamino, spiro
bicyclylalkoxy, spiro heterobicyclylalkoxy, spiro bicyclyla-
lkylamino, spiro heterobicyclylalkylamino, spiro bicycloxy-
alkoxy, spiro heterobicycloxyalkoxy, spiro bicyclylami-
noalkoxy, spiro heterobicyclylaminoalkoxy, spiro bicyclyl-C
(=0)—, spiro bicyclyl-C(—0O)O—, spiro heterobicyclyl-C
(=0)—, spiro  heterobicyclyl-C(—0)O—, spiro
bicyclylamino-C(—O)—, spiro heterobicyclylamino-C
(=0)—, spiro bicyclyl-C(—O)N(R”)—, spiro heterobicy-
clyl-C(=0)N(R")—, heterocyclyl, cycloalkyl, aryl, het-
eroaryl, heterocyclyl aliphatic, cycloalkyl aliphatic, aryl
aliphatic, heteroaryl aliphatic, aryl-(CH,),-G-(CH,),,— het-
eroaryl-(CH,),-G-(CH,),,,— heterocyclyl-(CH,),-G-
(CH,),,—, or cycloalkyl-(CH,),-G-(CH,),,—, wherein each
G is O, 8, NR?, S(=0), S(=0),, C(=0), —C(=0)N
(R")—, —OC(=O0O)N(R")—, —OC(=0)—, —NR")C
(=ONR")—, —(R)N—S(=0),—, —O0S(=0),—, or
—OS(=0)N(R7)—; each tis 1 or 2; each p and m is inde-
pendently 0, 1, 2, 3 or 4; or wherein each of the Cg_,, aryl-
(CH,),-G-(CH,),,—, C,, heteroaryl-(CH,),-G-(CH,),,—,
C,.10  heterocyclyl-(CH,),-G-(CH,),—, and C, i,
cycloalkyl-(CH,),-G-(CH,),,— is optionally substituted by
one or more F, Cl, Br, I, C,_ alkyl, C, ¢ alkynyl, C, , alkoxy
or cyano;

R?is H, F, Cl, Br, 1, cyano, hydroxy, R7*R"N—, —C(=0)
NRR™, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NRR”%, —N(R"C(=0)OR™, —N(R")C(=0)—
R7? R'R™*N—S(=0),—, R’S(=0),— R'S(=0)N
(R7)—, R7“R”N-alkyl, R’S(=0),-alkyl, R’R7*N—C(=0)-
alkyl, R7“R’N-alkoxy, R’S(=0)-alkoxy, R’R*N—C
(=0)-alkoxy, aliphatic, haloalkyl, alkoxy, hydroxyalkoxy,
aminoalkoxy, hydroxy-substituted aminoalkoxy, haloalkoxy,
amino-substituted  haloalkoxy, alkylaminohaloalkoxy,
hydroxy-substituted haloalkoxy, alkylaminoalkoxy, alkoxy-
alkoxy, arylalkoxy, arylalkylamino, heteroarylalkoxy, het-
eroarylalkylamino, heterocyclylalkylamino, cycloalkyloxy,
cycloalkylamino, heterocyclylalkoxy, carbocyclylalkoxy,
carbocyclylalkylamino, heterocyclyl(hydroxyalkoxy), car-
bocyclyl(hydroxyalkoxy), aryl(hydroxyalkoxy), aryloxy-
alkoxy, aryloxy, heteroaryloxy, heteroaryloxyalkoxy, hetero-
cyclyloxyalkoxy, carbocyclyloxyalkoxy, heterocyclyloxy,
azidoalkoxy, fused bicyclyl, fused heterobicyclyl, fused bicy-
clyl aliphatic, fused heterobicyclyl aliphatic, fused bicycloxy,
fused heterobicycloxy, fused bicyclylamino, fused heterobi-
cyclylamino, fused bicyclylalkoxy, fused heterobicyclyla-
lkoxy, fused bicyclylalkylamino, fused heterobicyclylalky-
lamino, fused bicycloxyalkoxy, fused
heterobicycloxyalkoxy, fused bicyclylaminoalkoxy, fused
heterobicyclylaminoalkoxy, fused bicyclyl-C(—O)—, fused
bicyclyl-C(—0)O—, fused heterobicyclyl-C(—O)—, fused
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4

heterobicyclyl-C(—0)O—, fused bicyclylamino-C(—O)—,
fused heterobicyclylamino-C(—O)—, fused bicyclyl-C
(=0)N(R")—, fused heterobicyclyl-C(=O)N(R")—, spiro
bicyclyl, spiro heterobicyclyl, spiro bicyclyl aliphatic, spiro
heterobicyclyl aliphatic, spiro bicycloxy, spiro heterobicy-
cloxy, spiro bicyclylamino, spiro heterobicyclylamino, spiro
bicyclylalkoxy, spiro heterobicyclylalkoxy, spiro bicyclyla-
Ikylamino, spiro heterobicyclylalkylamino, spiro bicycloxy-
alkoxy, spiro heterobicycloxyalkoxy, spiro bicyclylami-
noalkoxy, spiro heterobicyclylaminoalkoxy, spiro bicyclyl-C
(=0)—, spiro bicyclyl-C(—0)O—, spiro heterobicyclyl-C
(=0)—, spiro  heterobicyclyl-C(—0)0O—, spiro
bicyclylamino-C(—O)—, spiro heterobicyclylamino-C
(=0)—, spiro bicyclyl-C(—=O)N(R”)—, spiro heterobicy-
clyl-C(=0)N(R")—, heterocyclyl, cycloalkyl, aryl, C,_, het-
eroaryl, heterocyclyl aliphatic, cycloalkyl aliphatic, aryl
aliphatic, heteroaryl aliphatic, aryl-(CH,),-G-(CH,),,— het-
eroaryl-(CH,),-G-(CH,),,—, heterocyclyl-(CH,),-G-
(CH,),,—, or cycloalkyl-(CH,),-G-(CH,),,—, wherein each
G is O, 8, NR?, S(=0), S(=0),, C(=0), —C(=O)N
(R7)y—, —OC(=O0O)N(R")—, —OC(=0)—, —NR")C
(=ONR")—, —(R)N—S(=0),—, —OS(=0),—, or
—OS(=0)N(R7)—; each tis 1 or 2; each p and m is inde-
pendently 0, 1, 2, 3 or 4;

R* is H, F, Cl, I, cyano, R’R7"N—, —C(=O)NR'R%,
—OC(=0)NR'R7*, —OC(=0)0OR’, —N(R")C(=0)
NRR7®,  —NR")C(=0)OR"%, —NRC(=0)—R",
R’R7“N—S(=0),—, R’S(=0),—, R’S(=0)NR™*)—,
R7*R"N-alkyl, R’S(=0),-alkyl, R'R’*N—C(=0)-alkyl,
R7“R’N-alkoxy, R’S(=0),-alkoxy, R’R7*N—C(=0)-
alkoxy, aliphatic, C,_,, haloalkyl, aryl-C, ,, alkoxy, here-
toaryl-C,_,, alkoxy, cycloalkyl-C,_,, alkoxy, fused bicyclyl-
C,_,o alkoxy, C, , heteroaryl, substituted aryl, heterocyclyl,
cycloalkyl, heterocyclyl aliphatic, cycloalkyl aliphatic, C, ,
heteroaryl aliphatic, substituted aryl C, , , alkyl, heterocycly-
lalkyl, alkoxy, hydroxyalkoxy, aminoalkoxy, hydroxy-substi-
tuted  aminoalkoxy, haloalkoxy,  amino-substituted
haloalkoxy, alkylaminohaloalkoxy, hydroxy-substituted
haloalkoxy, alkylaminoalkoxy, alkoxyalkoxy, aryl-C,
alkoxy, heterocyclylalkoxy, carbocyclylalkoxy, heterocyclyl
(hydroxyalkoxy), carbocyclyl(hydroxyalkoxy), arylthy-
droxyalkoxy), aryloxyalkoxy, arylaminoalkoxy, aryloxy, het-
eroaryloxyalkoxy, heterocyclyloxyalkoxy,
carbocyclyloxyalkoxy, heterocyclyloxy, cycloalkyloxy, azi-
doalkoxy, fused bicyclyl, fused heterobicyclyl, fused bicyclyl
aliphatic, fused heterobicyclyl aliphatic, fused bicycloxy,
fused heterobicycloxy, fused bicyclylamino, fused heterobi-
cyclylamino, fused bicyclylalkoxy, fused heterobicyclyla-
Ikoxy, fused bicyclylalkylamino, fused heterobicyclylalky-
lamino, fused bicycloxyalkoxy, fused
heterobicycloxyalkoxy, fused bicyclylaminoalkoxy, fused
heterobicyclylaminoalkoxy, fused bicyclyl-C(—O)—, fused
bicyclyl-C(—0)O—, fused heterobicyclyl-C(—O)—, fused
heterobicyclyl-C(—0)O—, fused bicyclylamino-C(—O)—,
fused heterobicyclylamino-C(—O)—, fused bicyclyl-C
(=O0)N(R")—, fused heterobicyclyl-C(=O)N(R”)—, spiro
bicyclyl, spiro heterobicyclyl, spiro bicyclyl aliphatic, spiro
heterobicyclyl aliphatic, spiro bicycloxy, spiro heterobicy-
cloxy, spiro bicyclylamino, spiro heterobicyclylamino, spiro
bicyclylalkoxy, spiro heterobicyclylalkoxy, spiro bicyclyla-
Ikylamino, spiro heterobicyclylalkylamino, spiro bicycloxy-
alkoxy, spiro heterobicycloxyalkoxy, spiro bicyclylami-
noalkoxy, spiro heterobicyclylaminoalkoxy, spiro bicyclyl-C
(=0)—, spiro bicyclyl-C(—0)O—, spiro heterobicyclyl-C
(=0)—, spiro  heterobicyclyl-C(—0)0O—, spiro
bicyclylamino-C(—O)—, spiro heterobicyclylamino-C
(=0)—, spiro bicyclyl-C(=0O)N(R”)—, spiro heterobicy-



US 9,434,695 B2

5

clyl-C(=0O)NR")—, aryl-(CH,),-G-(CH,),,—, heteroaryl-
(CH,),-G-(CH,),,— heterocyclyl-(CH,),-G-(CH,),,—, or
cycloalkyl-(CH,),-G-(CH,),,—, wherein each G is O, S,
NR?, S(=0), S(=0),, C(=0), —C(=O0)N({R")—, —OC
(—ONR)—, —OC(=0)—, —NR)CONR")—,
—R)H)N—S(=0),—, —O0S(=0),—, or —OS(=0O)N
(R”)—; each tis 1 or 2; each p and m is independently 0, 1, 2,
3or4;

R* is H, F, 1, cyano, hydroxy, R7*R'N—, —C(=0)
NRR™, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NRR?, —N(R)C(=0)OR™, —N(R")C(=0)—
R, R’R7N—S8(=0),—, R7$(=0),—, R'S(=0O)N
(R7)—, R7*R’N-alkyl, R’S(=0),-alkyl, R’R7*N—C(=0)-
alkyl, R7“R’N-alkoxy, R’S(=0)-alkoxy, R’R*N—C
(=O0)-alkoxy, aliphatic, haloalkyl, C,,, alkoxy,
hydroxyalkoxy, aminoalkoxy, hydroxy-substituted ami-
noalkoxy, haloalkoxy, amino-substituted haloalkoxy, alky-
laminohaloalkoxy, hydroxy-substituted haloalkoxy, alky-
laminoalkoxy, alkoxyalkoxy, C;_5 cycloalkyloxy, arylalkoxy,
heteroarylalkoxy, heteroarylalkylamino, heterocyclylalky-
lamino, C,_,, cycloalkoxy, cycloalkylamino, heterocyclyla-
lkoxy, carbocyclylalkoxy, carbocyclylalkylamino, heterocy-
clyl(hydroxyalkoxy), carbocyclyl(thydroxyalkoxy), aryl
(hydroxyalkoxy), aryloxyalkoxy, aryloxy, heteroaryloxy,
heteroaryloxyalkoxy, heterocyclyloxyalkoxy, carbocycly-
loxyalkoxy, heterocyclyloxy, azidoalkoxy, fused bicyclyl,
fused heterobicyclyl, fused bicyclyl aliphatic, fused hetero-
bicyclyl aliphatic, fused bicycloxy, fused heterobicycloxy,
fused bicyclylamino, fused heterobicyclylamino, fused bicy-
clylalkoxy, fused heterobicyclylalkoxy, fused bicyclylalky-
lamino, fused heterobicyclylalkylamino, fused bicycloxy-
alkoxy, fused heterobicycloxyalkoxy, fused
bicyclylaminoalkoxy, fused heterobicyclylaminoalkoxy,
fused bicyclyl-C(—0)—, fused bicyclyl-C(—0)O—, fused
heterobicyclyl-C(—0O)—, fused heterobicyclyl-C(—0)0O—,
fused bicyclylamino-C(—O)—, fused heterobicyclylamino-
C(=0)—, fused bicyclyl-C(=0)N(R7)—, fused heterobi-
cyclyl-C(=0)N(R")—, spiro bicyclyl, spiro heterobicyclyl,
spiro bicyclyl aliphatic, spiro heterobicyclyl aliphatic, spiro
bicycloxy, spiro heterobicycloxy, spiro bicyclylamino, spiro
heterobicyclylamino, spiro bicyclylalkoxy, spiro heterobicy-
clylalkoxy, spiro bicyclylalkylamino, spiro heterobicyclyla-
Ikylamino, spiro bicycloxyalkoxy, spiro heterobicycloxy-
alkoxy, spiro bicyclylaminoalkoxy, spiro
heterobicyclylaminoalkoxy, spiro bicyclyl-C(—O)—, spiro
bicyclyl-C(—0)O—, spiro heterobicyclyl-C(—O)—, spiro
heterobicyclyl-C(—0)O—, spiro bicyclylamino-C(—O)—,
spiro heterobicyclylamino-C(—O)—, spiro bicyclyl-C(—0O)
N(R")—, spiro heterobicyclyl-C(=O)N(R7)—, heterocy-
clyl, cycloalkyl, aryl, heteroaryl, heterocyclyl aliphatic,
cycloalkyl aliphatic, aryl C,_,, aliphatic, heteroary] aliphatic,
aryl-(CH,),-G-(CH,),,—, heteroaryl-(CH,),-G-(CH,),,—,
heterocyclyl (CH,),-G-(CH,),,— or cycloalkyl -(CH,),-G-
(CH,),— Whereln each G is O, S NR?®, S(=0), S(= 0)2,
C(=0), %( O)NR")—, —OC(= O)N(R7)—, —0C
(=0)— —NR)C(=ONR)—, —R)N—S(=0),—
—O0S(=0)—, or —OS(=0)N(R”)—; each tis 1 or 2; each
p and m is independently O, 1, 2, 3 or 4;

each R’ is independently H, R’R7*NC(=0)—, R’0OC
(=0)—, R’C(=0)—, R'R7*NS(=0)—, R’0S(=0)—,
R7$(=0)—, RR7*NS(=0),—, R’0S(=0),— R’
S(=—0),—, aliphatic, haloaliphatic, hydroxyaliphatic, ami-
noaliphatic, alkoxyaliphatic, alkylaminoaliphatic, alkylthio-
aliphatic, arylaliphatic, heteroarylaliphatic, heterocyclyla-
liphatic, cycloalkylaliphatic, aryloxyaliphatic,
heterocyclyloxyaliphatic, cycloalkyloxyaliphatic, arylami-
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6

noaliphatic, heterocyclylaminoaliphatic, cycloalkylami-
noaliphatic, aryl, heteroaryl, heterocyclyl or carbocyclyl;

each R>“ is independently H, hydroxy, amino, F, Cl, Br, I,
cyano, oxo (=0), R7R'N—, —C(=0)NR'R7*, —OC
(=O0)NRR7®, —OC(=0)OR’, —N(R")C(=0O)NR'R"%,
—NR)C(=0)OR"?, —NR"C(=0)—R"?, R'R"*N—S
(=0),—, R’S(=0),—, R'S(=0),N(R"")—, R7“R’N-
alkyl, R7S(=0)-alkyl, R’R"*N—C(=0)-alkyl, R7“R’N-
alkoxy, R’S(=0)-alkoxy, R’R7*N—C(=0)-alkoxy, aryl,
heteroaryl, alkoxy, alkyl, alkenyl, alkynyl, heterocyclyl, mer-
capto, nitro, aralkyl, arylamino, heteroarylamino, arylalky-
lamino, heteroarylalkylamino, heteroaryloxy, heteroaryla-
Ikyl, arylalkoxy, heteroarylalkoxy, heterocyclyloxy,
heterocyclylalkoxy, heterocyclylamino, heterocyclylalky-
lamino or aryloxy;

each RS is independently a bond, C,_,, alkylene, C,_,,
alkenylene, or C,_,, alkynylene; and

each R’ and R’® is independently H,
haloaliphatic, hydroxyaliphatic, aminoaliphatic, alkoxy-
aliphatic, alkylaminoaliphatic, alkylthioaliphatic, aryla-
liphatic, heteroarylaliphatic, heterocyclylaliphatic,
cycloalkylaliphatic, aryloxyaliphatic, heterocyclyloxy-
aliphatic, cycloalkyloxyaliphatic, arylaminoaliphatic, het-
erocyclylaminoaliphatic, cycloalkylaminoaliphatic, aryl,
heteroaryl, heterocyclyl or carbocyclyl; with the proviso that
where R” and R7“ are bonded to the same nitrogen atom, R’
and R4, together with the nitrogen atom they are attached to,
optionally form a substituted or unsubstituted 3-8 membered
ring or a substituted or unsubstituted spiro bicyclic or fused
bicyclic ring;

aliphatic,

wherein each of NR?, —R°— (*Y)—, —R®*—C
(—=Y)—O—, —R°—C(—Y)— N(RS) —ROS(—0)—,
~R§(—0)—NR®R')—, —RY—, R“R'N—,
— C(—O)NR'R™, —OC(—O)NR'R™, —OC(—0)OR’,
— N(R")C(—O)NR'R™, —N(R7)C(—0)OR™, —N(R")C
(—O)—R’, R'R™N_—S(—0)—, R’S(—0)—, R
S—OINR™)—,  R“R'N-alkyl,  R’S(—0),alkyl,

R’R7*“N—C(=0)—C,_, alkyl, R7°R’"N—C,_, alkoxy, R’S
(=0)-alkoxy, R’R7*N—C(=0)-alkoxy, R’R7*NC(—0)—,

R’0C(=0)—, R'C(=0)—, R'R7“NS(=0)—, R’0S
(—0)—, R’S(—0)—, R'R7“NS(—0),—, R7OS(-0), .,
R7S(=0),—, R"*R"N-aliphatic, aryl-(CH,),-G-(CH,),,—,

heteroaryl-(CH,),-G~-(CH,),—,  heterocyclyl-(CH,),-G-
(CH,),,—, cycloalkyl-(CH, ) -G-(CH,),,— hydroxy -substi-
tuted C,  alkyl-C(—0)—, C, 4 alkyl-C(— O)— 1. alkyl-
S(=0)—, C,_4 alkyl-S(=—0),—, hydroxy-substituted C, ¢
alkyl-S(—O)—, hydroxy-substituted C,  alkyl-S(—0),—,
carboxy C, _, alkoxy, haloalkyl, heterocyclylalkyl, heterocy-
clylalkoxy, heterocyclylalkylamino, heterocyclylamino,
cycloalkyl, cycloalkylaliphatic, cycloalkylamino, cycloalky-
loxyaliphatic, cycloalkylalkoxy, cycloalkylalkylamino, car-
bocyclylaliphatic, aralkyl, aryloxyalkyl, heteroaryloxy-
aliphatic, aliphatic, alkoxy, hydroxyalkoxy, aminoalkoxy,
hydroxy-substituted C,_ alkoxy, hydroxy-substituted ami-
noalkoxy, haloalkoxy, amino-substituted haloalkoxy, alky-
laminohaloalkoxy, hydroxy-substituted haloalkoxy, alky-
laminoalkoxy, alkoxyalkoxy, arylalkoxy, arylalkylamino,
heterocyclylalkoxy, carbocyclylalkoxy, heterocyclyl(hy-
droxyalkoxy), carbocyclyl(hydroxyalkoxy), aryl(thydroxy-
alkoxy), aryloxyalkoxy, heteroaryloxyalkoxy, aryloxy, ary-
lamino, heterocyclyloxyalkoxy, carbocyclyloxyalkoxy,
cycloalkyloxy, azidoalkoxy, fused bicyclyl, fused heterobi-
cyclyl, fused bicyclyl aliphatic, fused heterobicyclyl ali-
phatic, fused bicycloxy, fused heterobicycloxy, fused bicy-
clylamino, fused heterobicyclylamino, fused bicyclylalkoxy,
fused heterobicyclylalkoxy, fused bicyclylalkylamino, fused
heterobicyclylalkylamino, fused bicycloxyalkoxy, fused het-
erobicycloxyalkoxy, fused bicyclylaminoalkoxy, fused het-
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erobicyclylaminoalkoxy, fused bicyclyl-C(—O)—, fused
bicyclyl-C(—0)O—, fused heterobicyclyl-C(—O)—, fused
heterobicyclyl-C(—0)O—, fused bicyclylamino-C(—O)—,
fused heterobicyclylamino-C(—O)—, fused bicyclyl-C
(=0)N(R")—, fused heterobicyclyl-C(=O)N(R7)—, spiro
bicyclyl, spiro heterobicyclyl, spiro bicyclyl aliphatic, spiro
heterobicyclyl aliphatic, spiro bicycloxy, spiro heterobicy-
cloxy, spiro bicyclylamino, spiro heterobicyclylamino, spiro
bicyclylalkoxy, spiro heterobicyclylalkoxy, spiro bicyclyla-
lkylamino, spiro heterobicyclylalkylamino, spiro bicycloxy-
alkoxy, spiro heterobicycloxyalkoxy, spiro bicyclylami-
noalkoxy, spiro heterobicyclylaminoalkoxy, spiro bicyclyl-C
(=0)—, spiro bicyclyl-C(—0O)O—, spiro heterobicyclyl-C
(=0)—, spiro  heterobicyclyl-C(—0)O—, spiro
bicyclylamino-C(—O)—, spiro heterobicyclylamino-C
(=0)—, spiro bicyclyl-C(<=O)N(R”)—, spiro heterobicy-
clyl-C(=O0)N(R")—, aryl, heteroaryl, arylaliphatic, het-
eroarylaliphatic, heteroaryloxy, heteroarylamino,
heteroarylalkoxy, heteroarylalkylamino, haloaliphatic,
hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic, alkylami-
noaliphatic, alkylthioaliphatic, cycloalkyl, heterocyclyla-
liphatic, aryloxyaliphatic, heterocyclyloxyaliphatic,
cycloalkyloxyaliphatic, arylaminoaliphatic, heterocycly-
laminoaliphatic, cycloalkylaminoaliphatic, heterocyclyl, car-
bocyclyl, heterocyclylene, carbocyclylene, fused bicy-
clylene, fused heterobicyclylene, spiro bicyclylene, spiro
heterobicyclylene, arylene and heteroarylene is unsubstituted
or substituted with at least one substituent wherein the sub-
stituent is haloalkyl, oxo (—0), hydroxy, amino, F, Cl, Br, 1,
cyano, C,_, alkoxy, C, |, alkylamino, C,_,, alkylthio, C, |,
alkyl, C,_, ,alkenyl, C,_, , alkynyl, mercapto, nitro, C,_, , aryl,
C,  heteroaryl, C, |, heterocyclyl, Cy_,, aryloxy, carboxy,
hydroxy-substituted C, , alkoxy, hydroxy-substituted C, ¢
alkyl-C(—=0)—, C,_; alkyl-C(—0)—, C, ¢ alkyl-S(—0)—,
C,¢ alkyl-S(=0),—, hydroxy-substituted C, , alkyl-S
(—0)—, hydroxy-substituted C, , alkyl-S(—0),—, or car-
boxyC, 4 alkoxy.

In some embodiments, A is C,_|, heterocyclylene, C, ,,
carbocyclylene, Cs_,, fused bicyclylene, Cs_, , fused hetero-
bicyclylene, C;_,, spiro bicyclylene, C_,, spiro heterobicy-
clylene, Cg_,, arylene, or C, g heteroarylene.

In some embodiments, A is

Qsz|=Qs
Q/ Yor o
1 , ,
A
Q27-Qs

wherein each Q,, Q,, Q;, Q,, Qs and Q, is independently
N, NR? O, S, CR'R7 or CR®, and at most four ofthe Q,, Q.,
Qs, Q,, Qs and Qg are N or NR?;

W, is NR®, O, S, or CR’R7*; each W,, W,, W, and Wy is
independently N, NR>, O, S, CR'R"%, or CR®; and at most
four of the W, W,, W5, W, and W, are N or NR>; and

each R® is independently H, hydroxy, amino, F, CI, Br, I,
cyano, R7R'N—, —C(=0)NR’R"%, —OC(=0O)NR'R%,
—OC(=0)OR7, —N(R”)C(=O0)NR'R7*, —N(R")C(=0)
OR”%, —NR"C(=0)—R", R'R"*N—S8(=0),—, R’S
(=0),—, R7S(=0),N(R7*)—, R7“R"N-alkyl, R’S(=0)-
alkyl, R’R7*N—C(=0)-alkyl, R”*R"N-alkoxy, R’S(=0)-
alkoxy, R’R7*N—C(=0)-alkoxy, aryl, heteroaryl, alkoxy,
alkyl, alkenyl, alkynyl, heterocyclyl, mercapto, nitro, aralkyl,
arylamino, heteroarylamino, arylalkylamino, heteroarylalky-
lamino, heteroaryloxy, heteroarylalkyl, arylalkoxy, het-
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eroarylalkoxy, heterocyclyloxy, heterocyclylalkoxy, hetero-
cyclylamino, heterocyclylalkylamino or aryloxy.
In some embodiments, A is

wherein each E |, E,, E;, E,, Es, Eo, B, Eg, F, and F, is
independently N or CR?;

each T and T, is independently NR>, O, S or CR°R®%; and

each R® and R°*is independently H, hydroxy, amino, F, Cl,
Br, I, cyano, R7R’'N—, —C(=0O)NR’R7, —OC(=0)
NRR7?, —OC(=0)OR’, —N(R")C(=0)NRR?,
—NR)C(=0)OR"*, —NR"C(=0)—R"?, R'R"*N—S
(=0),—, R7S(=0),—, R’S(=0),N(R"*)—, R™*R'N—
C,_¢ alkyl, R7S(=0)—C, 4 alkyl, R’'R"*N—C(=0)—C,
alkyl, R7R'N—C, 4 alkoxy, R’S(=0)—C, , alkoxy,
R’R7*“N—C(=0)—C,_, alkoxy, C,_,,, aryl, C,_, heteroaryl,
C, ¢ alkoxy, C,_; alkyl, C, ; alkenyl, C, 4 alkynyl, C, ,, het-
erocyclyl, mercapto, nitro, C,_,, aryl-C, ¢-alkyl, Cg |, ary-
lamino, C,_, heteroarylamino, Cq_,, aryl-C, s-alkylamino,
C,_ heteroaryl-C, ¢-alkylamino, C,  heteroaryloxy, C, o
heteroaryl-C, ¢-alkyl, Cg4 ,, aryl-C, s-alkoxy, C,, het-
eroaryl-C, ¢-alkoxy, C,_;, heterocyclyloxy, C,_,, heterocy-
clyl-C, ¢-alkoxy, C,_,, heterocyclylamino, C,_,, heterocy-
clyl-C, s-alkylamino, or Cg¢_,, aryloxy.

In other embodiments, A is

VLV V.V, V.V, VS

(\
&

wnninnne

(R, R,
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-continued
RSH ( Rsa . wnrvinnwnse
N U S . . (R% (\ ,
? A
(RS), )
/ Sy A x n
®S), —1 Ll W . ;
" AN

RSLI
=
- (RS2, | \
N O NE
YTy
%%% P
a N or (RS, / | \> ,

(R,

wherein each n is independently O, 1, 2 or 3; and

each R®" is independently H, hydroxy, amino, F, Cl, Br, 1,
R7“R’"N—, —C(—=0)NR'R”¢, —OC(=0)NR'R"¢, —OC
(=0)OR’, —N(R7)C(=0)NRR”?, —N(R")C(=0)OR"?,
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—NR")C(=0)—R"* R'"R"*N—S8(=0),—, R’$(=0),—,
R7S(=0),N(R"*)—, cyano, nitro, mercapto, C,_, alkyl,C, ,
haloalkyl, C, , alkoxy, C,_, alkylamino, C, _, alkylthio, C4_,,
aryl, or C,_, heteroaryl.

In some embodiments, B is C, 4 alkoxy, hydroxy-substi-
tuted C, , alkoxy, —NR’R7%, —C(=0O)NR'R7*, —OC
(=O0)NRR7®, —OC(=0)OR’, —N(R")C(=0O)NR'R"?,
—NR)C(=0)OR"*, —NR"C(=0)—R"?, R'R"*N—S
(=0),—, R’S(=0),—, C,_,, carbocyclyl, C,_,, cycloalkyl,
C,_,o heterocyclyl, Cq_,, aryl, C, s heteroaryl, Cs_,, fused
bicyclyl, C_,, fused heterobicyclyl, Cs_,, spiro bicyclyl, or
Cs_;, spiro heterobicyclyl.

In some embodiments, R is H, F, Cl, Br, I, cyano, hydroxy,
R7*R’N—, —C(=O0)NR'R7*, —OC(=0)NR'R"%, —OC
(=0)OR”, —N(R”)C(=O)NR'R"%, —N([R7)C(=0)OR",
—N(R7)C(=0)—R"* R’"R"*N—S(=0),—, R’S(=0),—,
R7S(=0),N(R"*)—, R7*"R"N—C, 4 alkyl, R’S(=0)—C, 4
alkyl, R’R”*“N—C(=0)—C, , alkyl, R"“R'"N—C, 4 alkoxy,
R7S(=0)—C, ¢ alkoxy, R’'R7*N—C(—0)—C,_4 alkoxy,
C, ¢ aliphatic, C, , alkoxy, C,_¢ hydroxyalkoxy, C, ¢ ami-
noalkoxy, hydroxy-substituted C, , aminoalkoxy, C,
haloalkoxy, amino-substituted C, , haloalkoxy, C, s alky-
lamino-C,_s-haloalkoxy, hydroxy-substituted Cis
haloalkoxy, C, ¢ alkylamino-C, ,-alkoxy, C, 4 alkoxy-C, -
alkoxy, C;_ ;o cycloalkyloxy, Cq_ o aryl-C, ¢-alkoxy, Cg o
aryl-C,_s-alkylamino, C, g heteroaryl-C, ,-alkoxy, C, s het-
eroaryl-C, _¢-alkylamino, C,, heterocyclyl-C, c-alkoxy,
C,_, heterocyclyl-C, ¢-alkylamino, C;_,, cycloalkylamino,
C;_,o carboceyclyl-C, ¢-alkoxy, C;_,, carbocyclyl-C, _c-alky-
lamino, C, ,, heterocyclyl(C, s hydroxyalkoxy), C,_,, car-
bocyclyl(C, ¢ hydroxyalkoxy), Cs ,, aryl(C, ¢ hydroxy-
alkoxy), Cq o aryloxy-C, s-alkoxy, Cg ,, aryloxy, C,
heteroaryloxy, C, , heteroaryloxy-C, s-alkoxy, C,_;, hetero-
cyclyloxy-C, s-alkoxy, C;_,, carbocyclyloxy-C, c-alkoxy,
C,_,oheterocyclyloxy, C,_sazidoalkoxy, Cs_, , fused bicyclyl,
Cs_,, fused heterobicyclyl, Cs_,, fused bicyclyl-C, 4-ali-
phatic, C,_,, fused heterobicyclyl-C, ;-aliphatic, Cs_, , fused
bicycloxy, Cs_, , fused heterobicycloxy, Cs_,, fused bicycly-
lamino, Cs_,, fused heterobicyclylamino, C_;, fused bicy-
clyl-C, -alkoxy, Cs_,, fused heterobicyclyl-C, .-alkoxy,
Cs_,, fused bicyclyl-C, ¢-alkylamino, Cs_,, fused heterobi-
cyclyl-C, ¢-alkylamino, Cs_,, fused bicycloxy-C, (-alkoxy,
Cs_,, fused heterobicycloxy-C,_s-alkoxy, Cs_;, fused bicy-
clylamino-C, ¢-alkoxy, Cs_,, fused heterobicyclylamino-
C, ¢-alkoxy, Cs_,, fused bicyclyl-C(—O0)—, C,_,, fused
bicyclyl-C(—0)O—, Cs_,, fused heterobicyclyl-C(—O)—,
Cs._,, fused heterobicyclyl-C(—0)O—, C,_,, fused bicycly-
lamino-C(—0)—, C,_,, fused heterobicyclylamino-C
(=0)—, C4_,, fused bicyclyl-C(=O)N(R")—, C,_,, fused
heterobicyclyl-C(=O)N(R”)—, C,_,, spiro bicyclyl, Cs_,»
spiro heterobicyclyl, Cs_ ,, spiro bicyclyl-C, c-aliphatic,
Cs_,, spiro heterobicyclyl-C, ¢-aliphatic, Cs_,, spiro bicy-
cloxy, C_, , spiro heterobicycloxy, Cs_, , spiro bicyclylamino,
Cs_;, spiro heterobicyclylamino, Cs_,, spiro bicyclyl-C, -
alkoxy, Cs_,, spiro heterobicyclyl-C, 4-alkoxy, Cs_;, spiro
bicyclyl-C, s-alkylamino, Cs_,, spiro heterobicyclyl-C, -
alkylamino, Cs_,, spiro bicycloxy-C, ¢-alkoxy, Cs_;, spiro
heterobicycloxy-C, ¢-alkoxy, Cs_ ,, spiro bicyclylamino-
C, ¢-alkoxy, Cs_;, spiro heterobicyclylamino-C, ¢-alkoxy,
Cs_,, spiro bicyclyl-C(—O0)—, C4_,, spiro bicyclyl-C(—0)
O—, Cs_,, spiro heterobicyclyl-C(—O)—, Cs_,, spiro het-
erobicyclyl-C(—0)0O—, C,_, spiro bicyclylamino-C
(=0)—, C,_;, spiro heterobicyclylamino-C(—O)—, C,_,,
spiro bicyclyl-C(=0)N(R”)—, Cs_, , spiro heterobicyclyl-C
(=0)NR"—, C,_,, heterocyclyl, C,_,, cycloalkyl, Cq.,,
aryl, C, ; heteroaryl, C,_;, heterocyclyl-C, ¢-aliphatic, C;_,,
cycloalkyl-C, ¢-aliphatic, Cq_,, aryl-C, ¢-aliphatic, C, g het-
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eroaryl-C, ¢-aliphatic, Cs_,, aryl-(CH,),-G-(CH,),,— C,
heteroaryl-(CH,),-G~(CH,),,—, C,_,, heterocyclyl-(CH,),-
G-(CH,),— or C;,, cycloalkyl-(CH,),-G-(CH,),—,
wherein each G is O, S, NR®, S(=0), S(=0),, C(=0),
—C(—0)NH—, —OC(—O)NH—, —OC(—0)—, —NHC
(=O)NH—, —HN—S(—0),—, —OS(—0),—, or —OS
(—0O),NH—; each tis 1 or 2; each p and m is independently
0,1, 2, 3 or 4; or wherein each of the Cy_,, aryl-(CH,),-G-
(CH,),,— C, heteroaryl-(CH,),-G-(CH,),,—, C,_;, het-
erocyclyl-(CH,),-G-(CH,),—, and C;,, cycloalkyl-
(CH,),-G-(CH,),,— is optionally substituted by one or more
F, Cl, Br, I, C, 4 alkyl, C,_¢ alkynyl, C, 4 alkoxy or cyano;

R?is H, F, Cl, Br, I, cyano, hydroxy, R’“°R’"N—, —C(=0)
NR’R”?, —OC(=0)NRR”%, —OC(=0)OR’, —N(R")C
(=O)NRR"%, —N(R"C(=0)OR™, —N(R")C(=0)—
R7?, RR7"N—S(=0),—, R’S(=0),— R’S(=0),N
(R™)—, R7R'N—C, s alkyl, R’S(=0)—C,, alkyl,
R’R7*“N—C(=0)—C,_, alkyl, R”°R’"N—C,_, alkoxy, R’S
(=0)—C,_¢ alkoxy, R’R7*“N—C(—0)—C,  alkoxy, C, ¢
aliphatic, C, ¢ alkoxy, C,, hydroxyalkoxy, C, , ami-
noalkoxy, hydroxy-substituted C, , aminoalkoxy, C, g
haloalkoxy, amino-substituted C,  haloalkoxy, C, , alky-
lamino-C,_s-haloalkoxy, hydroxy-substituted Cis
haloalkoxy, C,_¢ alkylamino-C, ¢-alkoxy, C, 4 alkoxy-C, -
alkoxy, C;_ ;4 cycloalkyloxy, Cg o aryl-C, ¢-alkoxy, Cg o
aryl-C,_s-alkylamino, C, 4 heteroaryl-C, ;-alkoxy, C, s het-
eroaryl-C, ¢-alkylamino, C,, heterocyclyl-C, c-alkoxy,
C,_; heterocyclyl-C, ,-alkylamino, C;_,, cycloalkylamino,
C;_,o carboeyclyl-C, ¢-alkoxy, C;_,, carbocyclyl-C, c-alky-
lamino, C,_,, heterocyclyl(C, s hydroxyalkoxy), C,_,, car-
bocyclyl(C, ¢ hydroxyalkoxy), Cg ,, aryl(C, ¢ hydroxy-
alkoxy), Cq o aryloxy-C, s-alkoxy, Cg ,, aryloxy, C,
heteroaryloxy, C, ¢ heteroaryloxy-C, s-alkoxy, C,_;, hetero-
cyclyloxy-C, s-alkoxy, C;_,, carbocyclyloxy-C, c-alkoxy,
C,_;oheterocyclyloxy, C, ;azidoalkoxy, Cs_,, fused bicyclyl,
Cs_,, fused heterobicyclyl, Cs_,, fused bicyclyl-C, ¢-ali-
phatic, Cs_,, fused heterobicyclyl-C, ¢-aliphatic, Cs_,, fused
bicycloxy, Cs_,, fused heterobicycloxy, Cs_, , fused bicycly-
lamino, Cs_,, fused heterobicyclylamino, C_,, fused bicy-
clyl-C, (-alkoxy, Cs_,, fused heterobicyclyl-C, -alkoxy,
Cs_,, fused bicyclyl-C, _s-alkylamino, Cs_;, fused heterobi-
cyclyl-C, ¢-alkylamino, Cs_,, fused bicycloxy-C, ,-alkoxy,
Cs_,, fused heterobicycloxy-C, _s-alkoxy, Cs_,, fused bicy-
clylamino-C, ¢-alkoxy, Cs_,, fused heterobicyclylamino-
C, ¢-alkoxy, Cs_,, fused bicyclyl-C(—0O)—, Cs_,, fused
bicyclyl-C(—0)O—, Cs_,, fused heterobicyclyl-C(—0O)—,
Cs_;, fused heterobicyclyl-C(—0)O—, C,_,, fused bicycly-
lamino-C(—0)—, Cs_,, fused heterobicyclylamino-C
(=0)—, Cs_,, fused bicyclyl-C(=O)N(R")—, C,_,, fused
heterobicyclyl-C(=O)N(R”)—, C,_,, spiro bicyclyl, Cs_,»
spiro heterobicyclyl, Cs_,, spiro bicyclyl-C, c-aliphatic,
Cs_,, spiro heterobicyclyl-C, ¢-aliphatic, Cs_,, spiro bicy-
cloxy, Cs_,, spiro heterobicycloxy, Cs_;, spiro bicyclylamino,
Cs_;» spiro heterobicyclylamino, Cs_,, spiro bicyclyl-C, -
alkoxy, Cs_, spiro heterobicyclyl-C, ¢-alkoxy, Cs_,, spiro
bicyclyl-C, _s-alkylamino, Cs_,, spiro heterobicyclyl-C, -
alkylamino, Cs_,, spiro bicycloxy-C, ¢-alkoxy, Cs_;, spiro
heterobicycloxy-Cs_, ,-alkoxy, Cs_;, spiro bicyclylamino-
C, ¢-alkoxy, Cs_;, spiro heterobicyclylamino-C, c-alkoxy,
Cs_;, spiro bicyclyl-C(—O0)—, C4_,, spiro bicyclyl-C(—0)
O—, Cs_,, spiro heterobicyclyl-C(—O)—, Cs_,, spiro het-
erobicyclyl-C(—0)O—, C,_, spiro bicyclylamino-C
(=0)—, C,_,, spiro heterobicyclylamino-C(—O)—, Cs_,,
spiro bicyclyl-C(=0)N(R”)—, Cs_, , spiro heterobicyclyl-C
(=0O)N(R")—, C,_,, heterocyclyl, C,_,, cycloalkyl, Cq.,,
aryl, C, , heteroaryl, C,_,, heterocyclyl-C, ¢-aliphatic, C;_,,
cycloalkyl-C, ¢-aliphatic, Cq |, aryl-C, _s-aliphatic, C, g het-
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eroaryl-C, s-aliphatic, Cs_,, aryl-(CH,),-G-(CH,),,— C,
heteroaryl-(CH,),-G~(CH,),,—; C,_,, heterocyclyl-(CH,),-
G-(CH,)—; or C;_,, cycloalkyl-(CH,),-G-(CH, )—, wherein
each G is O, S, NR’, S(=0), S(=0),, C(=0), —C(=0)
NH—, —OC(—=O)NH—, —OC(—0)—, —NHC(=0)
NH—, —HN—S(=—0)—, —O0S(=0)—, or —OS
(—O)NH—; each tis 1 or 2; each p and m is independently
0,1,2,30r4;

R? is H, F, Cl, I, cyano, R“R’N—, —C(=0)NR'R"?,
—OC(=0)NR'R”%, —OC(=0)OR”, —NR"C(=0)
NRR7®,  —NR")C(=0)OR"%, —NRC(=0)—R",
R’R7*“N—S8(=0),—, R’S(=0),—, R’S(=0),N(R"*)—,
R™R'N—C, 4 alkyl, R’S(=0)—C, ¢ alkyl, R’R7*NT-C
(=0)—C,_, alkyl, R”“R’"N—C, 4 alkoxy, R’S(=0)—C,
alkoxy, R’R’*NT-C(=0)—C,  alkoxy, C,_, aliphatic, C,_,,
haloalkyl, C,_ ,, aryl-C, ,-alkoxy, C,, heteroaryl-C; -
alkoxy, C;_;, cycloalkyl-C,_,,-alkoxy, C_,, fused bicyclyl-
C,_q-alkoxy, C,_;, heterocyclyl, C;_,, cycloalkyl, C,_, het-
eroaryl, substituted Cg4 ,, aryl, C, ,, heterocyclyl-C, .-
aliphatic, C;_,, cycloalkyl-C, c-aliphatic, C,_, heteroaryl-
C, ¢-aliphatic, C, 4 heteroaryloxy-C, ,-alkoxy, substituted
Ce.10 aryl-C, g-alkyl, C, |, hetrerocyclyl-C, c-alkyl, C, ¢
alkoxy, C,_shydroxyalkoxy, C,_;aminoalkoxy, hydroxy-sub-
stituted C, ¢ aminoalkoxy, C, ¢ haloalkoxy, amino-substi-
tuted C, ¢ haloalkoxy, C, , alkylamino-C, -haloalkoxy,
hydroxy-substituted C,_¢ haloalkoxy, C, ¢ alkylamino-C, .-
alkoxy, C, ¢ alkoxy-C, c-alkoxy, C,_ ,, aryl-C,_;,-alkoxy,
C,.;o heterocyclyl-C, (-alkoxy, C; ,, carbocyclyl-C, .-
alkoxy, C,_;, heterocyclyl(C,_s hydroxyalkoxy), C;_,, car-
bocyclyl(C,  hydroxyalkoxy), Cy,, aryl(C, s hydroxy-
alkoxy), Cq_,, aryloxy-C, s-alkoxy, Cg_,, arylamino-C, .-
alkoxy, C,_ ;o aryloxy, C, ,, heterocyclyloxy-C, c-alkoxy,
C,. ;o carbocyclyloxy-C, s-alkoxy, C, ,, heterocyclyloxy,
C;_,o cycloalkyloxy, C, ¢ azidoalkoxy, Cs_,, fused bicyclyl,
Cs.;, fused heterobicyclyl, C,_,, fused bicyclyl-C, ;-ali-
phatic, C,_,, fused heterobicyclyl-C, ;-aliphatic, Cs_, , fused
bicycloxy, Cs_, , fused heterobicycloxy, Cs_,, fused bicycly-
lamino, Cs_,, fused heterobicyclylamino, C_;, fused bicy-
clyl-C, s-alkoxy, Cs_,, fused heterobicyclyl-C, c-alkoxy,
Cs_,, fused bicyclyl-C, ¢-alkylamino, Cs_, , fused heterobi-
cyclyl-C, ¢-alkylamino, Cs_,, fused bicycloxy-C, c-alkoxy,
Cs_,, fused heterobicycloxy-C, _s-alkoxy, Cs_,, fused bicy-
clylamino-C, ¢-alkoxy, Cs_,, fused heterobicyclylamino-
C, ¢-alkoxy, Cs_,, fused bicyclyl-C(—O0)—, C,_,, fused
bicyclyl-C(—0)O—, Cs_,, fused heterobicyclyl-C(—O)—,
Cs_,, fused heterobicyclyl-C(—0)O—, C_,, fused bicycly-
lamino-C(—O)—, C,_,, fused heterobicyclylamino-C
(=0)—, Cs_,, fused bicyclyl-C(=0O)NR™—, C,_,, fused
heterobicyclyl-C(==O)NR’—, C,_,, spiro bicyclyl, Cs_,,
spiro heterobicyclyl, Cs_ ,, spiro bicyclyl-C, c-aliphatic,
Cs_,, spiro heterobicyclyl-C, ¢-aliphatic, Cs_,, spiro bicy-
cloxy, C_, , spiro heterobicycloxy, Cs_, , spiro bicyclylamino,
Cs_,, spiro heterobicyclylamino, Cs_, spiro bicyclyl-C, .-
alkoxy, Cs_,, spiro heterobicyclyl-C, -alkoxy, Cs_;, spiro
bicyclyl-C, _s-alkylamino, Cs_;, spiro heterobicyclyl-C, .-
alkylamino, C,_,, spiro bicycloxy-C, s-alkoxy, Cs_,, spiro
heterobicycloxy-C, ¢-alkoxy, Cs_ ,, spiro bicyclylamino-
C, ¢-alkoxy, Cs_;, spiro heterobicyclylamino-C, ¢-alkoxy,
Cs_,, spiro bicyclyl-C(—O0)—, C4_,, spiro bicyclyl-C(—0)
O—, C4_,, spiro heterobicyclyl-C(—O)—, C_,, spiro het-
erobicyclyl-C(—0)0O—, C,_,, spiro bicyclylamino-C
(=0)—, Cs_,, spiro heterobicyclylamino-C(—0)—, Cs_;,
spiro bicyclyl-C(=O)NR’—, C,_,, spiro heterobicyclyl-C
(=OINR"—, Cg 4 aryl-(CH,),-G~(CH,),—, C,.o het-
eroaryl-(CH,),-G-(CH,),,—, C,_,, heterocyclyl-(CH,),-G-
(CH,),,— or C;_,, cycloalkyl-(CH,),-G-(CH,),,— wherein
each G is O, S, NR”, S(=0), S(=0),, C(=0), —C(=0)
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NH—, —OC(—O)NH—, —OC(—0)—, —NHC(=0)
NH—, —HN—S(=—0)—, —O0S(=0)—, or —OS
(=0),NH—; each tis 1 or 2; each p and m is independently
0,1,2,3 0r4;and

R* is H, F, 1, cyano, hydroxy, R”“R’'N—, —C(=0)
NRR™, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NRR"%, —N(R")C(=0)OR™, —N(R")C(=0)—
R7% R’R7"N—S(=0)—, R’S(=0)—, R’S(=0)N(R"%)—,
R7*R'N—C, 4 alkyl, R’S(=0)—C, 4 alkyl, R’R’*"N—C
(=0)—C,_, alkyl, R”“R’"N—C, ¢ alkoxy, R’S(=0)—C, 4
alkoxy, R’R7*“N—C(=0)—C,_,alkoxy, C,_saliphatic,C,_,,
alkoxy, C,_ hydroxyalkoxy, C,_ aminoalkoxy, hydroxy-sub-
stituted C, 4 aminoalkoxy, C, ¢ haloalkoxy, amino-substi-
tuted C,  haloalkoxy, C,  alkylamino-C, ;-haloalkoxy,
hydroxy-substituted C,_¢ haloalkoxy, C, ¢ alkylamino-C, .-
alkoxy, C, ¢ alkoxy-C, s-alkoxy, C;_5 cycloalkyloxy, C, ;o
aryl-C, s-alkoxy, C,, heteroaryl-C, ,-alkoxy, C,, het-
eroaryl-C, ¢-alkylamino, C,, heterocyclyl-C, c-alkoxy,
C, o heterocyclyl-C, g-alkylamino, C, ,, cycloalkyloxy,
C,_;o cycloalkylamino, C;_,, carbocyclyl-C, (-alkoxy, C; |,
carbocyclyl-C, s-alkylamino, C,,,  heterocyclyl(C, ¢
hydroxyalkoxy), C;_,, carbocyclyl(C, 4 hydroxyalkoxy),
Cq.10 aryl(C, ¢ hydroxyalkoxy), C_,, aryloxy-C, c-alkoxy,
Cq.10 aryloxy, C,_, heteroaryloxy, C, , heteroaryloxy-C, ¢-
alkoxy, C,_;, heterocyclyloxy-C, s-alkoxy, C;_,, carbocy-
clyloxy-C, ¢-alkoxy, C,,, heterocyclyloxy, C,, azi-
doalkoxy, Cs_,, fused bicyclyl, Cs_,, fused heterobicyclyl,
Cs_,, fused bicyclyl-C, ¢-aliphatic, Cs_,, fused heterobicy-
clyl-C, ¢-aliphatic, Cs_; , fused bicycloxy, Cs_, , fused hetero-
bicycloxy, Cs_,, fused bicyclylamino, C_,, fused heterobi-
cyclylamino, Cs_;, fused bicyclyl-C, g-alkoxy, Cs_,, fused
heterobicyclyl-C, s-alkoxy, Cs_,, fused bicyclyl-C, ;-alky-
lamino, C,_;, fused heterobicyclyl-C, c-alkylamino, Cs_,,
fused bicycloxy-C, s-alkoxy, Cs_,, fused heterobicycloxy-
C, ¢-alkoxy, Cs_,, fused bicyclylamino-C, ¢-alkoxy, Cs_;,
fused heterobicyclylamino-C, _¢-alkoxy, Cs_, , fused bicyclyl-
C(=0)—, C,_,, fused bicyclyl-C(—0)O—, Cs_, , fused het-
erobicyclyl-C(—0)—, C,_,, fused heterobicyclyl-C(—0)
O0—, C, ,, fused bicyclylamino-C(—O)—, C;_,, fused
heterobicyclylamino-C(—0)—, C,_;, fused bicyclyl-C
(=O)NR’—, C,_,, fused heterobicyclyl-C(=O)NR’—,
Cs_,, spiro bicyclyl, Cs_,, spiro heterobicyclyl, Cs_,, spiro
bicyclyl-C, s-aliphatic, Cs_,, spiro heterobicyclyl-C, ¢-ali-
phatic, Cs_,, spiro bicycloxy, Cs_,, spiro heterobicycloxy,
Cs_;, spiro bicyclylamino, Cs_,, spiro heterobicyclylamino,
Cs_; 5 spiro bicyclyl-C, ;-alkoxy, Cs_,, spiro heterobicyclyl-
C, ¢-alkoxy, Cs_,, spiro bicyclyl-C, s-alkylamino, Cs_,
spiro heterobicyclyl-C, ¢-alkylamino, Cs_| , spiro bicycloxy-
C, ¢-alkoxy, Cs_;, spiro heterobicycloxy-C, s-alkoxy, Cs_;,
spiro bicyclylamino-C, ¢-alkoxy, Cs_,, spiro heterobicycly-
lamino-C,_s-alkoxy, Cs_;, spiro bicyclyl-C(—O0)—, Cs_;,
spiro  bicyclyl-C(—=0)O—, Cs_,, spiro heterobicyclyl-C
(=0)—, C4_;, spiro heterobicyclyl-C(—0)O—, C,_, , spiro
bicyclylamino-C(—O)—, Cs_,, spiro heterobicyclylamino-
C(=0)—, C,_,, spiro bicyclyl-C(=O)N(R”)—, C,_, , spiro
heterobicyclyl-C(=O)N(R")—, C,_,, heterocyclyl, C,_
cycloalkyl, Cg_,, aryl, C,_, heteroaryl, C,_,, heterocyclyl-
C, ¢-aliphatic, C;_,, cycloalkyl-C, s-aliphatic, Cg_,, aryl-
C,_¢-aliphatic, C, , heteroaryl-C, ¢-aliphatic, C4 ,, aryl-
(CH,),-G-(CH,),,— C, heteroaryl-(CH,),-G-(CH,),—,
C,_, heterocyclyl-(CH,),-G-(CH,),,—; or C;_,4 cycloalkyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR®, S(=0),
S(=0),, C(=0), —C(=O)NH—, —OC(—O)NH—,
—0OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—OS(=0),—, or —OS(—0) NH—; each tis 1 or 2; each p
and m is independently 0, 1, 2, 3 or 4.
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In some embodiments, each R> is independently H,
R’R7*NC(=0)—, R’0C(=0)—, R’C(=0)—, R'R7°NS
(=0)—, R’0S(=0)—, R’S(=0)—, R’R7*NS(=0),—,
R’0S(=0),—, R’S(=0),—, C, aliphatic, C, 4
haloaliphatic, C,  hydroxyaliphatic, C, , amino aliphatic,
C,_¢ alkoxy-C, _s-aliphatic, C, ¢ alkylamino-C,_ s-aliphatic,
C,_¢ alkylthio-C,_c-aliphatic, Cy_,, aryl-C, ¢-aliphatic, C, o
heteroaryl-C, ¢-aliphatic, C,_,, heterocyclyl-C, ,-aliphatic,
C,_,o cycloalkyl-C, -aliphatic, Cy_,, aryloxy-C,_s-aliphatic,
C,_1o heterocyclyloxy-C, s-aliphatic, C;_,, cycloalkyloxy-
C, ¢-aliphatic, C_, , arylamino-C, -aliphatic, C,_,, hetero-
cyclylamino-C, _¢-aliphatic, C;_,, cycloalkylamino-C, ¢-ali-
phatic, Cg_,, aryl, C, ; heteroaryl, C,_,, heterocyclylor C, 4
carbocyclyl.

In some embodiments, each R>* is independently H,
hydroxy, amino, F, CI, Br, I, cyano, oxo (=0), R7*R"N—,
—C(=0O)NR'R"%, —OC(=0O)NR'R”%, —OC(=0)OR’,
—N(R7)C(=0)NR'R”?, —N(R”)C(=0)OR"%, —N(R")C
(=0)—R"", R'R"N—S(=0),—, R’§(=0),—, R’
S(=0),NR"*)—, R7R'N—C, 4 alkyl, R’S(=0)—C,
alkyl, R’R7*“N—C(=0)—C,_, alkyl, R"“R’"N—C, , alkoxy,
R’S(=0)—C, 4 alkoxy, R’"R"*N—C(=0)—C,_4 alkoxy,
Cq.10 aryl, C, s heteroaryl, C, ¢ alkoxy, C,  alkyl, C,  alk-
enyl, C, 4 alkynyl, C,_,, heterocyclyl, mercapto, nitro, Cy_|,
aryl-C, _s-alkyl, C¢ ,,arylamino, C, g heteroarylamino, C, |,
aryl-C,_s-alkylamino, C, g heteroaryl-C, _,-alkylamino, C,
heteroaryloxy, C, , heteroaryl-C, s-alkyl, C, ,, aryl-C, -
alkoxy, C,  heteroaryl-C, ;-alkoxy, C,_;, heterocyclyloxy,
C, 1o heterocyclyl-C, s-alkoxy, C, o, heterocyclylamino,
C,_;o heterocyclyl-C, -alkylamino or C,_,, aryloxy.

In some embodiments, each R” and R7“ is independently H,
C, ¢ aliphatic, C, ;haloaliphatic, C,_; hydroxyaliphatic, C,
amino aliphatic, C, g alkoxy-C,_s-aliphatic, C,_; alkylamino-
C, ¢-aliphatic, C, , alkylthio-C, ¢-aliphatic, C,_,, aryl-C, -
aliphatic, C, g heteroaryl-C, ¢-aliphatic, C,_,, heterocyclyl-
C, ¢-aliphatic, C;,, cycloalkyl-C, c-aliphatic, Cg 4
aryloxy-C,_-aliphatic, C,_| ,heterocyclyloxy-C, ¢-aliphatic,
C5_,o cycloalkyloxy-C, c-aliphatic, C4 ,, arylamino-C, ¢-
aliphatic, C,,, heterocyclylamino-C, g-aliphatic, C;_j,
cycloalkylamino-C, s-aliphatic, C ,, aryl, C, , heteroaryl,
C,_,o heterocyclyl or C;_,, carbocyclyl; with the proviso that
where R” and R7“ are bonded to the same nitrogen atom, R’
and R4, together with the nitrogen atom they are attached to,
optionally form a substituted or unsubstituted 3-8 membered
ring, or a substituted or unsubstituted Cs_,, spiro bicyclic or
Cs_,, fused bicyclic ring.

In some embodiments, N, V,, V,, V5, V, and C(—=Y) of
Formula (I) define a group having Formula (I1I):

(I

wherein \lll i /K is
~

N Y

oo
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-continued
(ITIa)
R3

R4

| or

(ITIb)

each R' is H, F, Cl, Br, I, cyano, hydroxy, R7“R"N—,
—C(=0)NR'R7*, —OC(=0)NR'R"®, —OC(=0)OR’,
—NR")C(=0O)NR'R"*, —N(R”)C(=0)OR>*, —N(R")C
(=0)—R"", R'R"N—S8(=0),—, R’S(=0),—, R’
S(=0),N(R"*)—, C,_,aliphatic, C,_shaloalkyl, C,_,alkoxy,
C,_¢ hydroxyalkoxy, C, ¢ amino alkoxy, C, ¢ halo alkoxy,
C, ¢ alkylamino-C, ¢-alkoxy, C, ¢ alkoxy-C, s-alkoxy, C;_;,
cycloalkyloxy, C, |, aryl-C,_s-alkoxy, Cq_,, aryl-C, s-alky-
lamino, C, 4 heteroaryl-C, .-alkoxy, C,, heteroaryl-C, (-
alkylamino, C,_,, cycloalkylamino, C,_,, heterocyclyl-C, -

alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, -alkoxy, C, ,, heterocyclyl, C,,,
cycloalkyl, C,,, heterocyclyl-C, c-aliphatic, C; 4

cycloalkyl-C, ¢-aliphatic, Cy_,, aryl, C, g heteroaryl, C,_,
aryl-C,_s-aliphatic, C, ;heteroaryl-C, -aliphatic, C |, aryl-
(CH,),-G-(CH,),—, C, heteroaryl-(CH,),-G-(CH,),,—,
C, ;¢ beterocyclyl-(CH,),-G-(CH,),,— or C,_, cycloalkyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR?, S(=0),
S(=0),, C(=0), —C(=O)NH—, —OC(—O)NH—,
—0OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—OS(=0),—, or —OS(—0) NH—; each tis 1 or 2; each p
and m is independently 0, 1, 2, 3 or 4; or wherein each of the
Cs.10 aryl-(CH,),-G-(CH,),,—, C, heteroaryl-(CH,),-G-
CH,),— C,, heterocyclyl-(CH,),-G-(CH,),— and
Cs.,o cycloalkyl-(CH,),-G-(CH,),,— is optionally substi-
tuted by one ormore F, Cl, Br, I, C, ¢ alkyl, C, ¢ alkynyl, C,
alkoxy or cyano;

R?is H, F, Cl, Br, I, cyano, hydroxy, R”°R’"N—, —C(=0)
NR’R”?, —OC(=0)NRR”%, —OC(=0)OR’, —N(R")C
(=O)NRR"%, —N(R")C(=0)OR**, —N(R")C(=0)—
R7?, RR7"N—S(=0),—, R’S(=0),— R’S(=0),N
(R’)—, C,_, aliphatic, C,_4 haloalkyl, C, 4 alkoxy, C, 4
hydroxyalkoxy, C, ¢ aminoalkoxy, C, ¢ haloalkoxy, C, ¢
alkylamino-C, ¢-alkoxy, C, alkoxy-C, c-alkoxy, C;_,
cycloalkyloxy, C, |, aryl-C,_s-alkoxy, Cq_,, aryl-C, s-alky-
lamino, C, , heteroaryl-C, (-alkoxy, C,, heteroaryl-C, -
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, s-alkoxy, C,,, heterocyclyl, C;
cycloalkyl, C,,, heterocyclyl-C, c-aliphatic, C; 4
cycloalkyl-C, ¢-aliphatic, Cg_,, aryl, C,_, heteroaryl, C,_,,
aryl-C,_s-aliphatic, C, ;heteroaryl-C, ¢-aliphatic, Cg_,, aryl-
(CH,),-G-(CH,),,— C, heteroaryl-(CH,),-G-(CH,),—,
C,_, heterocyclyl-(CH,),-G-(CH,),,—; or C;_,4 cycloalkyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR®, S(=0),
S(=0),, C(=0), —C(=O)NH—, —OC(—O)NH—,
—0OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—OS(=0),—, or —OS(—0) NH—; each tis 1 or 2; each p
and m is independently 0, 1, 2, 3 or 4;
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eachR*isH, F,Cl, I, cyano, R”*R"N—, —C(=0)NR'R"?,
—OC(=0)NR'R7*, —OC(=0)0OR’, —N(R")C(=0)
NR’R7?, —N(R")C(=0)OR7, —N(R")C(=0)—R",
RR7*N—S8(=0),—, R’S(=0),—, R7S(=0),N[R"*)—,
R7*R'N—C, 4 alkyl, R’S(=0)—C,_, alkyl, R’"R"*N—C
(=0)—C,_ alkyl, R”“R’"N—C, ¢ alkoxy, R’S(=0)—C,
alkoxy, R’R7*N—C(=0)—C, _ alkoxy, C, _, aliphatic, C,_¢
haloalkyl, Cg,, aryl-C, ¢-alkoxy, C,, heteroaryl-C; -
alkoxy, C, heteroaryloxy-C, ¢-alkoxy, C;_,, cycloalkyl-
C,_¢-alkoxy, C,_, heterocyclyl, C;_,, cycloalkyl, C, ,, het-
erocyclyl-C, c-aliphatic, C,,, cycloalkyl-C, (-aliphatic,
C,_, heteroaryl, substituted Cq_,, aryl, C,_, heteroaryl-C, .-
aliphatic, substituted C_,, aryl-C;_¢-alkyl, C,_,, hetrerocy-
clyl-C, ¢-alkyl, C, 4 alkoxy, C,_; hydroxyalkoxy, C, , ami-
noalkoxy, C, ¢haloalkoxy, C, ¢ alkylamino-C, 4-haloalkoxy,
C,_¢ alkylamino-C, 4-alkoxy, C, ¢ alkoxy-C, s-alkoxy, C, ;4
aryl-C,_,-alkoxy, C,_|, heterocyclyl-C, (-alkoxy, C;_,, car-
bocyclyl-C, ¢-alkoxy, C, ,, heterocyclyloxy, C; i,
cycloalkyloxy, Cg,, aryl-(CH,),-G-(CH,),—, C,, het-
eroaryl-(CH,),-G-(CH,),,— C,_;, heterocyclyl-(CH,),-G-
(CH,),,—or C;_,, cycloalkyl-(CH,),-G-(CH,),,— wherein
each G is O, S, NR’, S(=0), S(=0),, C(=0), —C(=0)
NH—, —OC(—O)NH—, —OC(—0)—, —NHC(—0)
NH—, —HN-—S8(=0),— —0S(=—0)—, or —O
S(—0O),NH—; each tis 1 or 2; each p and m is independently
0,1,2,3 0or4; and

each R* is H, F, I, cyano, hydroxy, R”*R'N—, —C(=0)
NR’R7¢, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O0)NRR7®, —NR")C(=0)OR™, —NR")C(=0)—
R, R'R7*N—8(=0),—, R’S(=0),—, R’S(=0),N
(R7)—, R7R'N—C, 4 alkyl, R’S(=0)—C,, alkyl,
R’R7*“N—C(=0)—C,_, alkyl, R”°R’"N—C,_, alkoxy, RS
(=0)—C,_, alkoxy, R’'R7*"N—C(=0)—C, _, alkoxy, C, 4
aliphatic, C,_ haloalkyl, C, |, alkoxy, C, ¢ hydroxyalkoxy,
C,_¢ aminoalkoxy, C, ¢ haloalkoxy, C, ¢ alkylamino-C, ¢-
alkoxy, C,_¢ alkoxy-C, s-alkoxy, C;_s cycloalkyloxy, C, ;o
aryl-C, c-alkoxy, C,, heteroaryl-C, -alkoxy, C,, het-
eroaryloxy-C, ¢-alkoxy, C,, heteroaryl-C, s-alkylamino,
C,. ;o heterocyclyl-C, 4-alkoxy, C, ,, heterocyclyl-C, .-
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, C;_,, carbocyclyl-C, s-alkoxy, C,_;, carbocyclyl-
C, ¢-alkylamino, Cg4_,, aryloxy, C,_,, heteroaryloxy, C, .
heterocyclyl, C;_,, cycloalkyl, C,_,, heterocyclyl-C, ¢-ali-
phatic, C;_,, cycloalkyl-C, s-aliphatic, C,_,, aryl, C, g het-
eroaryl, Cg ,, aryl-C, ¢-aliphatic, C, , heteroaryl-C, 4-ali-
phatic, Cq,, aryl-(CH,),-G-(CH,),— C, heteroaryl-
(CH,),-G-(CH,),,— C, 10 heterocyclyl-(CH,),-G-
(CH,),,— or C;_,, cycloalkyl-(CH,),-G-(CH,),,— wherein
each G is O, S, NR”, S(=0), S(=0),, C(=0), —C(=0)
NH—, —OC(—O)NH—, —OC(—0)—, —NHC(—0)
NH—, —HN-—S8(=0)—, —0S(—=0)—, or —O
S(=0)NH—; eachtis 1 or 2; each p and m is independently
0,1,2,30or4.

In some embodiments,
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X is a bond, NR®, O, S, —(CH,),—, —(CH,),—C
(—=Y)—, —(CH,),—C(—Y)—0—, —(CH,),—C
(=Y)NR’)—, —(CH,),—S(=0),—, —(CH,),—S
(=0)—~NR")»—, —(CH,),—Y—, —CH=CH—, or
—(C=C—, wherein each tis 1 or 2; eachmis 0, 1, 2 or 3;

Y is O;

Bis —NR’R’¢, C,_, carbocyclyl, C, ,, cycloalkyl, C, |,

heterocyclyl, Cq_, o aryl, C, s heteroaryl, Cs_, , fused bicyclyl,
Cs.,, fused heterobicyclyl, Cs_, , spiro bicyclyl, or C,_, , spiro
heterobicyclyl; wherein each of the C,_,, carbocyclyl, C, ;,
cycloalkyl, C,_, heterocyclyl, C ,, aryl, C,, heteroaryl,
Cs_,, fused bicyclyl, Cs_,, fused heterobicyclyl, Cs_,, spiro
bicyclyl and Cs_,, spiro heterobicyclyl is optionally substi-
tuted by oxo (—O), hydroxy, amino, halo, cyano, C,_,, aryl,
C, s heteroaryl, C, 4 alkoxy, C, ¢ alkylamino, C, ¢alkyl,C, ¢
alkenyl, C, s alkynyl, C,_,, heterocyclyl, mercapto, nitro,
Cq.10 aryloxy, carboxy, hydroxy-substituted C, o alkoxy,
hydroxy-substituted C, 4 alkyl-C(—=0)—, C,¢ alkyl-C
=0)— C, alkyl-S(=0)— C, 5 alkyl-S(=0),—,
hydroxy-substituted C, s alkyl-S(—0O)—, hydroxy-substi-
tuted C,_; alkyl-S(—0),—, or carboxy C,_; alkoxy;

R'is H, F, Cl, Br, I, cyano, hydroxy, R”“R’"N—, —C(=0)

NR’R”%, —OC(—0)NR'R”*, —OC(—0)OR’, —N(R")C
(=ONR'R™, —N(R7)C(=0)OR**, —NR)C(—O0)—
R, R'R7N—S(=0), -, R’S(=0),, R'S(=0),N

(R7%)—, C,_¢ aliphatic, C, ¢ haloalkyl, C, 4 alkoxy, C, ¢
hydroxyalkoxy, C, s aminoalkoxy, C, ¢ haloalkoxy, C

alkylamino-C, ;-alkoxy, C, , alkoxy-C, s-alkoxy, C; |,
cycloalkyloxy, C, |, aryl-C,_s-alkoxy, Cq_,, aryl-C, s-alky-
lamino, C, , heteroaryl-C, (-alkoxy, C,, heteroaryl-C, -
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-

alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, c-alkoxy, C, ,, heterocyclyl, C,,,
cycloalkyl, C,,, heterocyclyl-C, c-aliphatic, C; 4

cycloalkyl-C, s-aliphatic, Cy_,, aryl, C, , heteroaryl, Cy |,
aryl-C,_s-aliphatic, Cl_g heteroaryl-C, _¢-aliphatic, Cy_,,aryl-
(CH2) -G-(CH,),,—, C, heteroaryl-(CH,),-G-(CH,),,—,

C,. 10heterocyclyl (CH,),-G-(CH,),,— or C3 10 cycloalkyl-
(CH,),-G-(CH,),,— Whereln each G is O, S, NR’, S(=0),

S(—= 0)25 C(=0), —C(=0)NH—, ADC( O)NH—
—OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—OS(—0),—, or —OS(—O) NH—; each tis 1 or 2; each p

and m is independently 0, 1, 2, 3 or 4; or wherein each of the
Cs.10 aryl-(CH,),-G-(CH,),,—, C,_, heteroaryl-(CH,),-G-
(CH,),— C, o heterocyclyl-(CH,),-G-(CH,),—, and
Cs.1o cycloalkyl-(CH,),-G-(CH,),,— is optionally substi-
tuted by one or more F, Cl, Br, I, methyl, ethyl, propyl,
ethynyl, propynyl, butyryl, methoxy, ethoxy or cyano;

R?is H, F, Cl, Br, 1, cyano, hydroxy, R7“R’"N—, —C(—0)
NRR7%, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NR'R"%, —N(R")C(=0)OR**, —NR")C(=0)—
R, RR7*N—S8(=0),—, R’S(=0),— R’'S(=0),N
(R7—, C,_, aliphatic, C,_4 haloalkyl, C, 4 alkoxy, C
hydroxyalkoxy, C, , aminoalkoxy, C, ¢ haloalkoxy, C,
alkylamino-C, s-alkoxy, C, s alkoxy-C, ¢-alkoxy, C; o
cycloalkyloxy, Cg_,, aryl-C, ¢-alkoxy, Cs_,, aryl-C, ,-alky-
lamino, C, 4 heteroaryl-C, ,-alkoxy, C, s heteroaryl-C, .-
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-

alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, ¢-alkoxy, C,,, heterocyclyl, C;
cycloalkyl, C, ,, heterocyclyl-C, s-aliphatic, C; |,

cycloalkyl-C, ¢-aliphatic, Cg_,, aryl, C,_, heteroaryl, C, |,
aryl-C, s-aliphatic, Cl_g heteroaryl-C, ¢-aliphatic, C,_,,aryl-
(CH2) -G-(CH,),,—, C, heteroaryl-(CH,),-G-(CH,),,—,

C,. 10heterocyclyl (CH,),-G-(CH,),,—; or C;_,, cycloalkyl-
(CH,),-G-(CH,),— Whereln each G is 0, S, NR>, S(=0),
S(—= 0)2, C(=0), —C(=0O)NH—, —OC(—=O)NH—,
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—0OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—O8(—0),—, or—OS(—O),NH—; each tis 1 or 2; each p
and m is independently 0, 1, 2, 3 or 4;

R? is H, F, Cl, I, cyano, R”°R’"N—, —C(=0)NR'R"?,
—OC(=0)NR'R7*, —OC(=0)0OR”, —N(R")C(=0)
NRR™, —NR)C(=0)OR*, —NRC(=0)—R",
R’R7*N—S8(=0),—, R’S(=0),—, R’S(=0),N(R"*)—,
R7*R'N—C, 4 alkyl, R’S(=0)—C, 4 alkyl, R’R"*"N—C
(=0)—C,_, alkyl, R"“R’"N—C, 4 alkoxy, R’S(=0)—C,
alkoxy, R’R7“N—C(=0)—C,_, alkoxy, C,_, aliphatic, C,_¢
haloalkyl, C4,, aryl-C, s-alkoxy, C,, heteroaryl-C; -
alkoxy, C,_o heteroaryloxy-C, s-alkoxy, C;_,, cycloalkyl-
C,_¢-alkoxy, C,_, heterocyclyl, C;_,, cycloalkyl, C,_,, het-
erocyclyl-C, c-aliphatic, C,,, cycloalkyl-C, (-aliphatic,
C, _, heteroaryl, substituted Cq_,, aryl, C,_, heteroaryl-C, -
aliphatic, substituted C,_, aryl-C, -alkyl, C,_,, heterocy-
clyl-C, ¢-alkyl, C, ¢ alkoxy, C,_¢ hydroxyalkoxy, C, 4 ami-
noalkoxy, C,_¢haloalkoxy, C, ¢ alkylamino-C, 4-haloalkoxy,
C, ¢ alkylamino-C, ¢-alkoxy, C, ¢ alkoxy-C, s-alkoxy, C, ;o
aryl-C,_,,-alkoxy, C,_,, heterocyclyl-C, ¢-alkoxy, C;_,, car-
bocyclyl-C, s-alkoxy, C,,, heterocyclyloxy, C,,
cycloalkyloxy, Cg,, aryl-(CH,),-G-(CH,),—, C,, het-
eroaryl-(CH,),-G-(CH,),,— C,_;, heterocyclyl-(CH,),-G-
(CH,),,— or C;_, g cycloalkyl-(CH,),-G-(CH,),,—; wherein

each G is O, S, NR®, S(=0), S(—0),, C(—0), —C(=0)
NH—, —OC(—O)NH—, —OC(=—0)—, —NHC(—O0)
NH—, —HN—S(=0),—, —O08(=0),—, or —OS

(—0O),NH—; each tis 1 or 2; each p and m is independently
0,1,2,30r4;

R* is H, F, 1, cyano, hydroxy, R“R’'N—, —C(=0)
NRR™, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NRR"%, —N(R"C(=0)OR™, —N(R")C(=0)—
R7?, RR7"N—S(=0),—, R’S(=0),— R’S(=0),N
(R™)—, R7R'N—C, s alkyl, R’S(=0)—C,, alkyl,
R’R7*N—C(=0)—C_, alkyl, R7°R’"N—C,_, alkoxy, R’S
(=0)—C,_, alkoxy, R’'R”*"N—C(=0)—C, , alkoxy, C, 4
aliphatic, C, ¢ haloalkyl, C,_,, alkoxy, C,_¢ hydroxyalkoxy,
C,_¢ aminoalkoxy, C, ¢ haloalkoxy, C, ¢ alkylamino-C, ¢-
alkoxy, C, ¢ alkoxy-C, s-alkoxy, C;_5 cycloalkyloxy, C, ;o
aryl-C, s-alkoxy, C,, heteroaryl-C, ,-alkoxy, C,, het-
eroaryloxy-C, c-alkoxy, C,, heteroaryl-C, s-alkylamino,
C,.;o heterocyclyl-C, 4-alkoxy, C, ,, heterocyclyl-C, .-
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, C;_,, carbocyclyl-C, ¢-alkoxy, C, o, carbocyclyl-
C, ¢-alkylamino, Cg4_,, aryloxy, C,_,, heteroaryloxy, C, .
heterocyclyl, C;_,, cycloalkyl, C,_,, heterocyclyl-C, ¢-ali-
phatic, C;_,, cycloalkyl-C, c-aliphatic, Cq |, aryl, C, g het-
eroaryl, Cg ,, aryl-C, ¢-aliphatic, C, , heteroaryl-C, -ali-
phatic, Cq,, aryl-(CH,),-G-(CH,),— C, heteroaryl-
(CH,),-G-(CH,),,— C, 10 heterocyclyl-(CH,),-G-
(CH,),,— or C;_, s cycloalkyl-(CH,),-G-(CH,),,—; wherein
each G is O, S, NR®, S(=0), S(=0),, C(=0), —C(=0)
NH—, —OC(—O)NH—, —OC(—0)—, —NHC(=0)
NH—, —HN—S(=—0)—, —O0S(=0)—, or —OS
(=0),NH—; each tis 1 or 2; each p and m is independently
0,1,2,30r4;

each R’ is independently H, R’R7*NC(=0)—, R’0C
(=0)—, R’C(=0)—, R’R7*NS(=0)—, R’0S(=0)—,
R’S(=0)—, RR7*NS(=0),—, R’0S(=0),—, R’
S(=0),—, C, 5 alkyl, C,_; haloalkyl, C,_; hydroxyalkyl,
C, ; aminoalkyl, C, ; alkoxy-C, ;-alkyl, C, ; alkylamino-
C, s-alkyl, C, 5 alkylthio-C, ;-alkyl, C,_,, aryl-C, s-alkyl,
C, heteroaryl-C, j-alkyl, C,,, heterocyclyl-C, ;-alkyl,
C5 o cycloalkyl-C, _;-alkyl, Cg ;o aryl, C, g heteroaryl, C,
heterocyclyl or C,_,, carbocyclyl; and

each R” and R"* is independently H, C,_¢ aliphatic, C, ¢
haloaliphatic, C, ; hydroxyaliphatic, C, , aminoaliphatic,
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C,_¢ alkoxy-C, _s-aliphatic, C, ¢ alkylamino-C,_ s-aliphatic,
C, ¢ alkylthio-C,_c-aliphatic, Cq_,, aryl-C, s-aliphatic, C,
heteroaryl-C, _¢-aliphatic, C,_,, heterocyclyl-C, 4-aliphatic,
C;_,o cycloalkyl-C, ¢-aliphatic, Cg_,, aryl, C,_ heteroaryl,
C,_;o heterocyclyl or C,_,, carbocyclyl; with the proviso that
where R” and R“ are bonded to the same nitrogen atom, R’
and R7%, together with the nitrogen atom they are attached to,
optionally form a substituted or unsubstituted 3-8 membered
ring.

In some embodiments, A, X and B define a group having
Formula (I) is:

an

wherein D is O; nis 0, 1 or 2; and

each R>“ is independently H, hydroxy, amino, F, Cl, Br, I,
R7™R'N—, —C(=O)NRR"%, —OC(=0)NR’R™*, —OC
(=0)OR”, —N(R”)C(=O)NR'R"%, —N([R7)C(=0)OR",
—N(R7)C(=0)—R"* R'"R7*N—S(=0),—, R’S(=0),—,
R7S(=0),N(R"*)—, cyano, nitro, mercapto, C,_, alkyl,C, ,
alkoxy, C,_, alkylamino, C, , alkylthio, Cy |, aryl, or C,
heteroaryl.

In some embodiments, Formula (IV) is

av)

whereinV, is Nor CR', V,is Nor CR?,V, is Nor CR?, and
V,is N or CR?,
wherein at most one of the V|, V,, V;and V, is N;

T, is N or CR'?;
X is a bond, NR’, O, S, —(CH,),—, —(CH,),—Y—,
-~ C(=0)—, -~ C(=ONH , —CH—CH, or

—(C=C—, wherein each m is independently O, 1, 2 or 3;
Bis —NRR’¢, C,_,, carbocyclyl, C, ,, cycloalkyl, C,_,,
heterocyclyl, Cq_, o aryl, C, s heteroaryl, Cs_, , fused bicyclyl,
Cs_,, fused heterobicyclyl, Cs_, , spiro bicyclyl, or Cs_, , spiro
heterobicyclyl; wherein each of the C, |, carbocyclyl, C, ,,
cycloalkyl, C,_, heterocyclyl, C ,, aryl, C,, heteroaryl,
Cs.,, fused bicyclyl, Cs_,, fused heterobicyclyl, Cs_,, spiro
bicyclyl and Cs_,, spiro heterobicyclyl is optionally substi-
tuted by oxo (—O0), hydroxy, amino, halo, cyano, Cq4_,, aryl,
C, s heteroaryl, C, 4 alkoxy, C, ¢ alkylamino, C, ¢alkyl,C, ¢
alkenyl, C, ¢ alkynyl, C,_,, heterocyclyl, mercapto, nitro,
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Cq.10 aryloxy, carboxy, hydroxy-substituted C, ; alkoxy,
hydroxy-substituted C,  alkyl-C(—O)—, C,, alkyl-C
(=0)—, C,; akyl-S(=0)— C,, alkyl-S—0),—,
hydroxy-substituted C, s alkyl-S(—0)—, hydroxy-substi-
tuted C,_¢ alkyl-S(=—0),—, or carboxy C,_, alkoxy;

R'isH, F, Cl, Br, I, cyano, hydroxy, R”°R’"N—, —C(=0)
NR’R”?, —OC(=0)NRR”%, —OC(=0)OR’, —N(R")C
(=O)NRR"%, —N(R")C(=0)OR**, —N(R")C(=0)—
R7?, RR7"N—S(=0),—, R’S(=0),— R’S(=0),N
(R’)—, C,_, aliphatic, C,_4 haloalkyl, C, 4 alkoxy, C, 4
hydroxyalkoxy, C, ¢ amino alkoxy, C, ¢ halo alkoxy, C, ¢
alkylamino-C, ¢-alkoxy, C, alkoxy-C, c-alkoxy, C;_,
cycloalkyloxy, C, |, aryl-C,_s-alkoxy, Cq_,, aryl-C, s-alky-
lamino, C, , heteroaryl-C, (-alkoxy, C,, heteroaryl-C, -
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, s-alkoxy, C,,, heterocyclyl, C;
cycloalkyl, C,,, heterocyclyl-C, c-aliphatic, C; 4
cycloalkyl-C, ¢-aliphatic, Cy_,, aryl, C, g heteroaryl, C,_,
aryl-C,_s-aliphatic, C, ;heteroaryl-C, ¢-aliphatic, Cg_,, aryl-
(CH,),-G-(CH,),,— C, heteroaryl-(CH,),-G-(CH,),—,
C,_, heterocyclyl-(CH,),-G-(CH,),,—; or C;_,4 cycloalkyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR®, S(=0),
S(=0),, C(=0), —C(=O)NH—, —OC(—O)NH—,
—0OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—OS(=0),—, or —OS(—0) NH—; each tis 1 or 2; each p
and m is independently 0, 1, 2, 3 or 4; or wherein each of the
Cs.10 aryl-(CH,),-G-(CH,),—, C,, heteroaryl-(CH,),-G-
(CH,),,— C,,, heterocyclyl-(CH,),-G-(CH,),,—, and
Cs_4 cycloalkyl-(CH,),-G-(CH,),— 1s optionally substi-
tuted by one or more F, Cl, Br, I, methyl, ethyl, propyl,
ethynyl, propynyl, butyryl, methoxy, ethoxy or cyano;

R?is H, F, Cl, Br, 1, cyano, hydroxy, R7“R"N—, —C(=0)
NRR™, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NRR?, —N(R")C(=0)OR>*, —N(R")C(=0)—
R, R'R7*N—8(=0),—, R’S(=0),—, R’S(=0),N
(R7™)—, C,_, aliphatic, C,_¢ haloalkyl, C,_ 4 alkoxy, C, 4
hydroxyalkoxy, C, ¢ aminoalkoxy, C, ¢ haloalkoxy, C, ¢
alkylamino-C, ¢-alkoxy, C, alkoxy-C, c-alkoxy, C;_,
cycloalkyloxy, Cg_,, aryl-C, ¢-alkoxy, C_,, aryl-C, ;-alky-
lamino, C, 4 heteroaryl-C, .-alkoxy, C,, heteroaryl-C, (-
alkylamino, C,_,, cycloalkylamino, C,_,, heterocyclyl-C, -
alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, s-alkoxy, C,,, heterocyclyl, C;
cycloalkyl, C,,, heterocyclyl-C, c-aliphatic, C; 4
cycloalkyl-C, ¢-aliphatic, Cg_,, aryl, C,_, heteroaryl, C,_,,
aryl-C,_s-aliphatic, C, ;heteroaryl-C, -aliphatic, C |, aryl-
(CH,),-G-(CH,),—, C, heteroaryl-(CH,),-G-(CH,),,—,
C, ;¢ beterocyclyl-(CH,),-G-(CH,),,— or C,_, cycloalkyl-

(CH,),-G-(CH,),,—, wherein each G is O, S, NR?, S(=0),
S(—0),, C(—0), —C(—O)NH—, —OC(—O)NH—,
—0OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,

—OS(=0),—, or —OS(—0) NH—; each tis 1 or 2; each p
and m is independently 0, 1, 2, 3 or 4;

R? is H, F, Cl, I, cyano, R”°R’"N—, —C(=0)NR'R"?,
—OC(=0)NR'R7*, —OC(=0)0OR”, —N(R")C(=0)
NRR™, —NR)C(=0)OR*, —NRC(=0)—R",
R’R7*N—S8(=0),—, R’S(=0),—, R7S(=0),N[R"*)—,
R7“R'N—C, 4 alkyl, R’S(=0)—C, ¢ alkyl, R’'R"*N—C
(=0)—C,_, alkyl, R”“R’"N—C, ¢ alkoxy, R’S(=0)—C, 4
alkoxy, R’R7“N—C(=0)—C, _, alkoxy, C,_, aliphatic, C, 4
haloalkyl, C4,, aryl-C, s-alkoxy, C,, heteroaryl-C; -
alkoxy, C, s heteroaryloxy-C, (-alkoxy, C, ,, cycloalkyl-
C,_¢-alkoxy, C,_, heterocyclyl, C;_,, cycloalkyl, C,_,, het-
erocyclyl-C, c-aliphatic, C,,, cycloalkyl-C, s-aliphatic,
C, _, heteroaryl, substituted Cq_,, aryl, C,_, heteroaryl-C, -
aliphatic, substituted Cg_,, aryl-C;_¢-alkyl, C,_,, heterocy-
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clyl-C, ¢-alkyl, C, 4 alkoxy, C,_¢ hydroxyalkoxy, C, 4 ami-
noalkoxy, C,_chaloalkoxy, C, 4alkylamino-C, ;-haloalkoxy,
C,_¢ alkylamino-C, 4-alkoxy, C, ¢ alkoxy-C, s-alkoxy, C, ;4
aryl-C,_,y-alkoxy, C,_,, heterocyclyl-C, ¢-alkoxy, C;_,, car-
bocyclyl-C, s-alkoxy, C,,, heterocyclyloxy, C,,
cycloalkyloxy, Cg,, aryl-(CH,),-G-(CH,),—, C,, het-
eroaryl-(CH,),-G-(CH,),,—, C,_,, heterocyclyl-(CH,),-G-
(CH,),—or C;_, cycloalkyl-(CH,),-G~(CH,),,—, wherein
each G is O, S, NR’, S(=0), S(=0),, C(=0), —C(=0)
NH—, —OC(—=O)NH—, —OC(—0)—, —NHC(=0)
NH—, —HN—S(=—0)—, —O0S(=0)—, or —OS
(=0O)NH—; each tis 1 or 2; each p and m is independently
0,1,2,30r4;

R* is H, F, I, cyano, hydroxy, R"“R"N—, —C(—0)
NRR7%, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NR'R"%, —N(R")C(=0)OR™, —NR")C(=0)—
R’ RR7"N—S8(=0),—, R’S(=0),— R’S(=0),N
R’—, R7R'N—C, alkyl, R’S(=0)—C,, alkyl,
R’R7*“N—C(=0)—C,_, alkyl, R”°R’"N—C,_, alkoxy, RS
(=0)—C,_, alkoxy, R’'R7*"N—C(=0)—C, _, alkoxy, C, 4
aliphatic, C,_¢ haloalkyl, C,_,, alkoxy, C,_¢ hydroxyalkoxy,
C, ¢ aminoalkoxy, C, ¢ haloalkoxy, C, 4 alkylamino-C, -
alkoxy, C,_¢ alkoxy-C, s-alkoxy, C;_s cycloalkyloxy, C, ;o
aryl-C, c-alkoxy, C,, heteroaryl-C, -alkoxy, C,, het-
eroaryloxy-C, ¢-alkoxy, C,, heteroaryl-C, s-alkylamino,
C,. 1o heterocyclyl-C, ¢-alkoxy, C, o, heterocyclyl-C, .-
alkylamino, C,_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, C;_;, carbocyclyl-C, s-alkoxy, C;_,, carbocyclyl-
C, ¢-alkylamino, Cg_, aryloxy, C,_,, heteroaryloxy, C,_|,
heterocyclyl, C;_,, cycloalkyl, C,_,, heterocyclyl-C, ¢-ali-
phatic, C;_,, cycloalkyl-C, -aliphatic, C,_,, aryl, C,_, het-
eroaryl, C,_,, aryl-C, ¢-aliphatic, C, , heteroaryl-C, ;-ali-
phatic, Cgq,, aryl-(CH,),-G-(CH,),—, C, heteroaryl-
(CH,),-G-(CH,),,— C,io heterocyclyl-(CH,),-G-
(CH,),,—or C;_,, cycloalkyl-(CH,),-G-(CH,),,— wherein
each G is O, S, NR”, S(=0), S(=0),, C(=0), —C(=0)
NH—, —OC(—=O)NH—, —OC(—0)—, —NHC(=0)
NH—, —HN—S(=—0)—, —O0S(=0)—, or —OS
(—O)NH—; each tis 1 or 2; each p and m is independently
0,1,2,30r4;

each R® is independently H, R’R7*“NC(=—0)—, R’0C
(=0)—, R’C(=0)—, R'R7*NS(=0)—, R’0S(=0)—,
R7S(=0)—, R’R7*NS(=0),—, R0S(=0),— R’
S(=0),—, C,_; alkyl, C,_; haloalkyl, C, ; hydroxyalkyl,
C,_; aminoalkyl, C, ; alkoxy-C, ;-alkyl, C,_; alkylamino-
C, s-alkyl, C, ; alkylthio-C, ;-alkyl, C,, aryl-C, ;-alkyl,
C, heteroaryl-C, j-alkyl, C, ,, heterocyclyl-C, s-alkyl,
C,_ ;o cycloalkyl-C, ;-alkyl, Cy ,, aryl, C, 4 heteroaryl, C, |,
heterocyclyl or C,_,, carbocyclyl;

each R” and R" is independently H, C,_ aliphatic, C,_¢
haloaliphatic, C, ; hydroxyaliphatic, C, s aminoaliphatic,
C,_¢ alkoxy-C, _s-aliphatic, C, ¢ alkylamino-C,_ s-aliphatic,
C, ¢ alkylthio-C,_c-aliphatic, Cq_,, aryl-C, s-aliphatic, C,
heteroaryl-C, _¢-aliphatic, C,_,, heterocyclyl-C, 4-aliphatic,
C,_;o cycloalkyl-C, c-aliphatic, Cy_,, aryl, C, 4 heteroaryl,
C,_,o heterocyclyl or C;_,, carbocyclyl; with the proviso that
where R” and R7“ are bonded to the same nitrogen atom, R’
and R4, together with the nitrogen atom they are attached to,
optionally form a substituted or unsubstituted 3-8 membered
rnng;

each R®*” is independently H, hydroxy, amino, F, Cl, Br, 1,
—N(CH,),, —C(=0O)NH—C, , alkyl, —OC(—O)NH—
C,_, alkyl, —OC(—0)O—C,_, alkyl, —NHC(—O)NH—
C,_,alkyl, —NHC(—0)0—C, _, alkyl, —NHC(—0)—C, ,
alkyl, C,_, alkyl-NH—S(—0),—, C,_, alkyl-S(—0),—,
C,_, alkyl-S(=—0),NH—, cyano, nitro, mercapto, C,_, alkyl,
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trifluoromethyl, C, , alkoxy, C,_, alkylamino, C, _, alkylthio,
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Cq.10 aryl, Cq 4 aryl-C, ,-alkyl or C, , heteroaryl;

nis0,1,2or3;and

each R'° is independently H, hydroxy, amino, F, Cl, Br, 1,
cyano, nitro, mercapto, C,, alkyl, trifluoromethyl, C, ,

alkoxy, C, , alkylamino, or C,_, alkylthio.

In some embodiments, B is —N(CH,),, —N(CH,CH,),,

— N(CH,CH,CH,),, —N(CH,CH,CH,CH,).,.

10

15

20

25

30

35

40

45

50

55

60

65

26

-continued
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-continued

N
Nj Q OTN N
)io ey, .. oj or E/og;

R'is H,F,Cl, Br, I, cyano, hydroxy, —N(CHs,),, —C(—0)
NH—C, _, alkyl, —OC(—O)NH—C, , alkyl, —OC(=0)
0—C, , alkyl, —NHC(—O)NH—C, , alkyl, —NHC(—0)
0—C,_,alkyl, —NHC(—0)—C, , alkyl, C,_, alkyl-NH—S
(—0),— €y, alkyl-S(—0),—, C,_, alkyl-S(—0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, trifluorom-
ethyl, phenyl-(CH,),-G-(CH,),,—, (fluoro-substituted phe-
nyl)-(CH,),-G-(CH,),— thiazolyl-(CH,),-G-(CH,),,—,
pyridyl-(CH,),-G~-(CH,),,—  phenylethyl, cyclohexyl-
(CH,),-G-(CH,),,—, naphthyl-(CH,),-G-(CH,),,—, ormor-
pholinyl-(CH,),-G-(CH,),,—, wherein each G is O, S, NR?,
S(=0), S(—=0),, C(=0), —C(—=O)NH—, —OC(=0)
NH—, —OC(=0)—, —NHC(—O)NH—, —HN—
S(=0)—, —OS(—=0),—, or —OS(—0O),NH—; each t is 1
or 2; each p and m is independently O, 1, 2, 3 or 4; or wherein
each of the phenyl-(CH,),-G~(CH,),,—, (fluoro-substituted
phenyD)-(CH,),-G-(CH,),,—, thiazolyl-(CH,),-G-
(CH,),— pyndyl-(CH,), -G-(CH,),,— phenylethyl, cyclo-
hexyl-(CH,),-G-(CH,),,—, naphthyl-(CH,),-G-(CH,),,—,
and morpholinyl-(CH,),-G-(CH,),,— is optionally substi-
tuted by one or more F, Cl, Br, I, methyl, ethyl, propyl,
ethynyl, propynyl, butyryl, methoxy, ethoxy or cyano;

R?is H,F, Cl, Br, I, cyano, hydroxy, —N(CH,),, —C(=0)
NH—C, _, alkyl, —OC(—O)NH—C, , alkyl, —OC(=0)
0—C,_, alkyl, —NHC(—O)NH—C, _, alkyl, —NHC(—0)
0—C,_,alkyl, —NHC(—0)—C, , alkyl, C,_, alkyl-NH—S
(0),— €y, alkyl-S(—0),—, C,_, alkyl-S(—0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, trifluorom-
ethyl, phenyl-(CH,),-G-(CH,),,—, (fluoro-substituted phe-
ny])-(CH,),-G~(CH,),,— thiazolyl-(CH,),-G-(CH,),,— or
morpholinyl-(CH,),-G-(CH,),,—, wherein each G is O, S,
NR®, S(=0), S(=0),, C(=0), —C(=O0)NH—, —OC
(=O)NH—, —OC(—0)—, —NHC(—O)NH—, —HN—S
(=0)—,—0S(—0),—, or—OS(—0)NH—; eachtis 1 or
2; each p and m is independently O, 1, 2, 3 or 4;

R? is H, F, Cl, I, cyano, hydroxy, —N(CHy),, —C(=0)
NH—C, , alkyl, —OC(—O)NH—C, , alkyl, —OC(=0)
0—C,_, alkyl, —NHC(—O)NH—C, _, alkyl, —NHC(—0)
0—C,_,alkyl, —NHC(—0)—C, , alkyl, C,_, alkyl-NH—S
(—0),—, €y, alkyl-S(—0),—, C,_, alkyl-S(—0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, phenyl-
(CH,),-G-(CH,),,—, (fluoro-substituted phenyl)-(CH,) -G-
(CH,),,—, thiazolyl-(CH,),-G-(CH,),,—, or morpholinyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR®, S(=0),
S(=0),, C(=0), —C(=O)NH—, —OC(=—O)NH—,
—OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—O8(=0),—, or —OS(—0) NH—; each tis 1 or 2; each p
and m is independently 0, 1, 2, 3 or 4;

R*isH, F, 1, cyano, hydroxy, —N(CH,),, —C(=0)NH—
C,_,alkyl, —OC(—O)NH—C, _, alkyl, —OC(—0)0—C,
alkyl, —NHC(—O)NH—C, , alkyl, —NHC(—0)0—C, ,
alkyl, —NHC(—0)—C,, alkyl, C,., alkyl-NH—
S(0),—, €y, alkyl-S(—0),—, C,_4 alkyl-S(—0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, trifluorom-
ethyl, phenyl-(CH,),-G-(CH,),,—, (fluoro-substituted phe-
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nyl)-(CH,),-G-(CH,),,— thiazolyl-(CH,),-G-(CH,),,—, or -continued
morpholinyl-(CH,),-G-(CH,),,—, wherein each G is O, S,

NRSs S(:O)s S(:O)zs C(:O)s 4C(:O)NH75 —0C

(—=O)NH—, —OC(—0)—, —NHC(—O)NH—, —HN—S
(=0),—,—O0S8(—0),—, or —OS(—O)NH—; each tis l or 5
2; each p and m is independently O, 1, 2,3 or 4;
each R’ is independently H, C,_, alkyl, phenyl, benzyl,
pyridyl or morpholino methyl;
each R®" is independently H, hydroxy, amino, F, Cl, Br, 1,
O

~ N(CH,),, — C(—O)NH—C, , alkyl, —OC(—O)NH '
C,, alkyl, —OC(—0)O0—C, , alkyl, —NHC(—O)NH—
C,_,alkyl, —NHC(—0)0—C, _, alkyl, —NHC(—0)—C,
alkyl, C,_, alkyl-NH—S(—0),—, C,_, alkyl-S(—0),—,
C, , alkyl-S(—0),NH—, cyano, nitro, mercapto, C, , alkyl,
trifluoromethyl, C, , alkoxy, C,_, alkylamino, C, _, alkylthio,
Cq.10 aryl, Cq_ o aryl-C,_,-alkyl or C,  heteroaryl;

L
Ao
% %

15

nis 0,1, 2, or3; and
each R'° is independently H, hydroxy, amino, F, Cl, Br, 1, N
cyano, nitro, mercapto, C, , alkyl, trifluoromethyl, C, , 20 |
alkoxy, C, , alkylamino, or C,_, alkylthio.

In some embodiments, Formula (V) is

<3
v sy, N 25 MN]NW g
Y - oL

Z\/Z

\ \I\l\l\+\l\l\’
B
35
wherein V| is Nor CRY, V,isNor CR?, V,isNor CR?, and "W‘TW‘"

V,is N or CR*, wherein at most one of the V,, V,, V, and V,, N N
is N; (

T, is N or CR'%; I\! j [ j

T,is NR®, O, S or CR'R''“; 40 ~x N N

X is a bond, NR®, O, S, —(CH,), —, —(CH,) —Y—, \ | j
—C(=0)—, —C(=O)NH—, —CH—CH—, or o ol % N\O ,

—C=C—, wherein each m is independently O, 1, 2 or 3;
B is —N(CH,),, —N(CH,CH,),, —N(CH,CH,CH,),,

o, R
N 258
, , T T
555 3%
e LY

65
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-continued
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-continued

R

R'is H,F,Cl,Br, I, cyano, hydroxy, —N(CH,),, —C(=0)
NH—C, , alkyl, —OC(—O)NH—C, , alkyl, —OC(=0)
0—C,_, alkyl, —NHC(—O)NH—C, _, alkyl, —NHC(—0)
0—C,_,alkyl, —NHC(—0)—C, , alkyl, C,_, alkyl-NH—S
=0),—, € alkyl-S(=0),—, C,_, alkyl-S(=0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, trifluorom-
ethyl, or Cq ,, aryl-(CH,),-G-(CH,),,—, wherein G is O, S,
NR?, S(=0), S(=0),, or C(=0); each p and m is indepen-
dently 0, 1, 2 or 3; or wherein C_,, aryl-(CH,),-G-(CH,),,—
is optionally substituted by one or more F, Cl, Br, I, methyl,
ethyl, propyl, ethynyl, propynyl, butyryl, methoxy, ethoxy or
cyano;

R?is H,F, Cl, Br, I, cyano, hydroxy, —N(CH, ),, —C(=0)
NH—C, , alkyl, —OC(—O)NH—C, , alkyl, —OC(=0)
0—C,_, alkyl, —NHC(—O)NH—C, _, alkyl, —NHC(—0)
0—C,_,alkyl, —NHC(—0)—C, , alkyl, C,_, alkyl-NH—S
=0),—, € alkyl-S(=0),—, C,_, alkyl-S(=0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, trifluorom-
ethyl, or Cq ,, aryl-(CH,),-G-(CH,),,—, wherein G is O, S,
NR?, S(=0), S(=0),, or C(=0); each p and m is indepen-
dently O, 1, 2 or 3;

R? is H, F, Cl, I, cyano, hydroxy, —N(CHy,),, —C(=0)
NH—C, , alkyl, —OC(—O)NH—C, , alkyl, —OC(=0)
0—C,_, alkyl, —NHC(—O)NH—C, _, alkyl, —NHC(—0)
0—C,_,alkyl, —NHC(—0)—C, , alkyl, C,_, alkyl-NH—S
(—0),—, €y, alkyl-S(—0),—, C,_, alkyl-S(—0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, or C4
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aryl-(CH,),-G-(CH,),,—, wherein G is O, S, NR®, S(=0),
S(=0),, or C(—O0); each p and m is independently 0, 1, 2 or

R*is H, F, I, cyano, hydroxy, —N(CH,),, —C(=0)NH—
C,_,alkyl, —OC(—O)NH—C, , alkyl, —OC(—0)0—C, ,
alkyl, —NHC(—O)NH—C, _, alkyl, —NHC(—0)0—C,
alkyl, —NHC(—O0)—C,, alkyl, C,., alkyl-NH—
S(=0),—, C, , alkyl-S(—0),—, C, , alkyl-S(—0O),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, trifluorom-
ethyl, or Cq ,, aryl-(CH,),-G-(CH,),,—, wherein G is O, S,
NR?, $(=0), S(=0),, or C(=0); each p and m is indepen-
dently O, 1, 2 or 3;

each R is independently H, C,_, alkyl, phenyl, benzyl,
pyridyl or morpholino methyl; and

each R®, R'°, R!, and R''“ is independently H, hydroxy,
amino, F, Cl, Br, I, —N(CH,),, —C(—O)NH—C, , alkyl,
—OC(=0O)NH—C, , alkyl, —OC(—0)0—C,_, alkyl,
—NHC(—O)NH—C, , alkyl, —NHC(—0)O—C, , alkyl,
—NHC(—0)—C, , alkyl, C,_, alky]- NH—S(=—0),—,C,
alkyl-S(—=0),—, C,, alkyl-S(—O0),NH—, cyano, nitro,
mercapto, C, _, alkyl, triftuvoromethyl, C,_, alkoxy, C, , alky-
lamino, C,_, alkylthio, Cg,, aryl, C¢_,, aryl-C, ,-alkyl or
C, o heteroaryl.

In some embodiments, Formula (VI) is

VD

/ N
_I(_ Rsa)m
\

E
(Rlz)k{ J\
; q

wherein E is N or CR'?;

1is O, 8, S(=0), S(=0),, NR"'? or CR"*R"**;

kis0,1,2,3 or4;

qis 0,1 or 2;

R' is H, F, Cl, Br, I, cyano, hydroxy, C, , alkyl, C, 4
haloalkyl, C, s alkoxy, C, s hydroxyalkoxy, C, . ami-
noalkoxy, C, ¢ haloalkoxy, C,_,, aryl-C, 4 alkyl, Cg_,, aryl-
(CH,),-G-(CH,),—; C,, heteroaryl-(CH,),-G-(CH,),,—,
C,_ ) heterocyclyl-(CH,),-G-(CH,),,—; or C5_,4 cycloalkyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR®, C(=0),
—C(—=0)NH—, —OC(—O0)NH—, —OC(=0)— or
—NHC(=—0O)NH—; each p and m is independently 0, 1, 2 or
3; or wherein each of the Cq ,, aryl-(CH,),-G-(CH,),—,
C, heteroaryl-(CH,),-G-(CH,),—, C,,, heterocyclyl-
(CH,),-G-(CH,),—, Cs,o aryl-C, 4 alkyl, and C, |,
cycloalkyl-(CH,),-G-(CH,),,— is optionally substituted by
one or more F, Cl, Br, I, methyl, ethyl, propyl, ethynyl, pro-
pynyl, butyryl, methoxy, ethoxy, or cyano;

R?is H, F, Cl, I, cyano, hydroxy, C, 4 alkyl, C, haloalkyl,
C, ¢ alkoxy, C, ¢ hydroxyalkoxy, C, ¢ aminoalkoxy, C,
haloalkoxy, Cg_, 4 aryl-(CH,),-G-(CH,),,—, C,_ heteroaryl-
(CH,),-G-(CH,),,— C, 10 heterocyclyl-(CH,),-G-
(CH,),,— or C;_, cycloalkyl-(CH,),-G-(CH,),,—; wherein
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each G is O, S, NR?, C(=0), —C(=0O)NH—, —OC(=0)
NH—, —OC(—0)— or—NHC(—O)NH—; each pand m is
independently 0, 1, 2 or 3;

each R’ is independently H, R’R7*NC(=0)—, R’0C
(=0)—, R’C(=0)—, C,, alkyl, C, ; haloalkyl, C, ,
hydroxyalkyl, C, 5 amino alkyl, C,_; alkoxy-C, ;-alkyl, C, 5
alkylamino-C, ;-alkyl, C, 5 alkylthio-C, ;-alkyl, Cq_,, aryl-
C, s-alkyl, C, g heteroaryl-C, ;-alkyl, C, |, heterocyclyl-
C, s-alkyl, C,_, cycloalkyl-C, ;-alkyl, C¢ ,, aryl, C, , het-
eroaryl, C,_,, heterocyclyl or C;_, , carbocyclyl;

each R®“ is independently H, hydroxy, amino, F, Cl, Br, I,
—N(CHs;),, cyano, nitro, mercapto, C,_, alkyl, trifluorom-
ethyl, C, , alkoxy, C,_, alkylamino, C, , alkylthio, C,_,, aryl,
Cq. 10 aryl-C, ,-alkyl or C, , heteroaryl;

nis0, 1,2 or3;

each R'° is independently H, hydroxy, amino, F, Cl, Br, 1,
cyano, nitro, mercapto, C, , alkyl, trifluoromethyl, C, ,
alkoxy, C,_, alkylamino, or C,_, alkylthio;

each R'? is oxo (=0), hydroxy, amino, halo, cyano, C,_,,
alkoxy, C,_,, alkylamino, C,_,, alkylthio, C,_,, alkyl, C,_,,
alkenyl, C,_,, alkynyl, mercapto, nitro, Cg_,, aryl, C,_ het-
eroaryl, C,_, , heterocyclyl, C, |, aryloxy, carboxy, hydroxy-
substituted C, o alkoxy, hydroxy-substituted C, , alkyl-C
(=0)—, C, ¢ alkyl-C(—0)—, C, ¢ alkyl-S(—0)—, C, 4
alkyl-S(—0),—, hydroxy-substituted C, 4 alkyl-S(—0)—,
hydroxy-substituted C,_, alkyl-S(—0),—, or carboxy C, ¢
alkoxy;

R'?is H, C,_, alkyl, C,_, alkynyl, C,_, alkoxy, hydroxy-
substituted C, _, alkoxy, C, _, carboxyalkoxy, C, , alkylcarbo-
ny!l or hydroxy-substituted C, _, alkylcarbony; and

each R'* and R**“ is independently H, hydroxy, carboxy,
C,_, alkyl, C,_, alkoxy or C, _, alkylamino.

In some embodiments, R* is independently H, F, CI, Br, 1,
cyano, hydroxy, methyl, ethyl, propyl, isopropyl, butyl, ter-
butyl, Cs¢ aryl-(CH,),-G-(CH,),— or C,, heteroaryl-
(CH,),-G-(CH,),,—, wherein each G is NR? OorS, eachp
and m is independently 0, 1, 2 or 3; or wherein each of the C,
aryl-(CH,),-G-(CH,),— and C, heteroaryl-(CH,),-G-
(CH,),,— 1s optionally substituted by one or more F, Cl, Br,
methyl, ethyl, propyl, ethynyl, propynyl, butyryl, methoxy, or
cyano; and

R? is independently H, F, Cl, 1, cyano, hydroxy, methyl,
ethyl, propyl, isopropyl, butyl, ter-butyl, C 5 aryl-(CH,),-G-
(CH,),,— or C, 4 heteroaryl-(CH,),-G-(CH,),,—, wherein
each Gis O or S, each p and m is independently 0, 1, 2 or 3.

In some embodiments, Formula (VII) is

(VID)

N
RrR7 7N R7a

wherein R! is H, F, Cl, Br, I, cyano, hydroxy, C,_¢ alkyl,
C,_¢ haloalkyl, C, ; alkoxy, C,_g hydroxyalkoxy, C, , ami-
noalkoxy, C, 4 haloalkoxy, Cg ,, aryl-(CH,),-G-(CH,),,—,
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C, heteroaryl-(CH,),-G-(CH,),—, C,,, heterocyclyl-
(CH,),-G-(CH,),— or C;,, cycloalkyl-(CH,),-G-
(CH,),,—, wherein each G is O, S, NR’, C(=0), —C(=0)
NH—, —OC(—O)NH—, —OC(—0)— or —NHC(—0)
NH—; each p and m is independently O, 1, 2 or 3; or wherein
each of the Cg4 4 aryl-(CH,),-G-(CH,),,—; C,_, heteroaryl-
(CH,),-G-(CH,),,— C, 10 heterocyclyl-(CH,),-G-
(CH,),— and C,,, cycloalkyl-(CH,),-G-(CH,),— is
optionally substituted by one or more F, Cl, Br, I, methyl,
ethyl, propyl, cyano, ethynyl, methoxy, ethoxy, or propynyl;

R?is H, F, Cl, 1, cyano, hydroxy, C,_4 alkyl, C, s haloalkyl,
C, ¢ alkoxy, C, s hydroxyalkoxy, C, s aminoalkoxy, C, ¢
haloalkoxy, Cg_, 4 aryl-(CH,),-G-(CH,),,—, C,_ heteroaryl-
(CH,),-G-(CH,),,— C, 10 heterocyclyl-(CH,),-G-
(CH,),,— orC;_,cycloalkyl-(CH,),-G~(CH,),,—, wherein
each G is O, S, NR?, C(=0), —C(=0O)NH—, —OC(=0)
NH—,—OC(=—0)— or—NHC(—O)NH—; each pand m is
independently 0, 1, 2 or 3;

each R’ is independently H, R’R7*NC(=0)—, R’0C
(=0)—, R’C(=0)—, C,; alkyl, C, ; haloalkyl, C,
hydroxyalkyl, C,_; aminoalkyl, C,_; alkoxy-C, ;-alkyl, C, 5
alkylamino-C, ;-alkyl, C, ; alkylthio-C, j-alkyl, C,, aryl-
C, s-alkyl, C,, heteroaryl-C, ;-alkyl, C,_,, heterocyclyl-
C, s-alkyl, C,_, cycloalkyl-C, ;-alkyl, C¢ ,, aryl, C, , het-
eroaryl, C,_|, heterocyclyl or C;_,, carbocyclyl;

each R” is independently H, C,_, alkyl, C,_4 haloaliphatic,
C, ¢ hydroxyaliphatic, C,  amino aliphatic, C, ; alkoxy-
C, ¢-aliphatic, C, ; alkylamino-C, s-aliphatic, C, ¢ alky-
Ithio-C, ¢-aliphatic, Cg,, aryl-C, s-aliphatic, C,, het-
eroaryl-C, ¢-aliphatic, C,_,, heterocyclyl-C, s-aliphatic,
C5 1o cycloalkyl-C, ¢-aliphatic, C,_,, aryl, C,, heteroaryl,
C,_;o heterocyclyl or C,_, , carbocyclyl;

each R is independently C,_, alkyl, C,_ haloaliphatic,
C, ¢ hydroxyaliphatic, C,  amino aliphatic, C, ; alkoxy-
C, ¢-aliphatic, C, ; alkylamino-C, s-aliphatic, C, ¢ alky-
Ithio-C, ¢-aliphatic, Cg,, aryl-C, s-aliphatic, C,, het-
eroaryl-C, c-aliphatic, C, ,, heterocyclyl-C, (-aliphatic,
C;5_ 1o cycloalkyl-C, ¢-aliphatic, Cg_,, aryl, C, 5 heteroaryl,
C,_;o heterocyclyl or C;_,, carbocyclyl;

with the proviso that where R” and R7“ are bonded to the
same nitrogen atom, R7 and R4, together with the nitrogen
atom they are attached to, optionally form a substituted or
unsubstituted 3-8 membered ring;

each R®" is independently H, hydroxy, amino, F, Cl, Br, 1,
—N(CH,),, cyano, nitro, mercapto, C, , alkyl, trifluorom-
ethyl, C, _, alkoxy, C,_, alkylamino, C, , alkylthio, C,_,, aryl,
Cq.10 aryl-C,_,-alkyl or C, , heteroaryl; and

nis 0,1, 2 or 3.

In some embodiments, each R” is independently H, C,_,

alkyl, C, , alkoxy-C, s-alkyl,
N [Nj
O , o~

@) )
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In one aspect, provided herein are pharmaceutical compo-
sitions comprising a compound disclosed herein, or a stere-
oisomer, geometric isomer, tautomer, nitrogen oxide,
hydrate, solvate, metabolite, pharmaceutically acceptable
salt or prodrug thereof; and an optionally pharmaceutically
acceptable carrier, excipient, diluent, adjuvant, vehicle or a
combination thereof.

In another aspect, provided herein are methods for protect-
ing, managing, treating or lessening the severity of tissue or
organ fibrotic diseases in a patient, which comprises admin-
istering a pharmaceutically effective amount of the pharma-
ceutical composition disclosed herein to the patient.

In one aspect, provided herein are methods for protecting,
managing, treating or lessening the severity of tissue or organ
fibrotic diseases in a patient, which comprises administering
a pharmaceutically effective amount of the compound dis-
closed herein to the patient.

In another aspect, provided herein is use of the compound
disclosed herein in the manufacture of a medicament for
preventing, managing, treating or lessening the severity of a
tissue or organ fibrotic disease in a patient.

In one aspect, provided herein is use of the pharmaceutical
composition disclosed herein in the manufacture of a medi-
cament for preventing, managing, treating or lessening the
severity of a tissue or organ fibrotic disease in a patient.

In another aspect, provided herein is use of the compound
or pharmaceutical composition disclosed herein for prevent-
ing, managing, treating or lessening the severity of a tissue or
organ fibrotic disease in human or animal, which comprises
administering a pharmaceutically effective amount of the (a)
compound or pharmaceutical composition disclosed herein
to the patient.

In some embodiments, the tissue or organ fibrosis disorder
is renal interstitial fibrosis, glomerulosclerosis, liver fibrosis,
pulmonary fibrosis, peritoneum fibrosis, myocardial fibrosis,
dermatofibrosis, post-surgery adhesions, benign prostatic
hypertrophy, skeletal muscle fibrosis, dermatosclerosis, mul-
tiple sclerosis, pancreatic fibrosis, liver cirrhosis, myosar-
coma, neurofibroma, pulmonary interstitial fibrosis, diabetic
nephropathy, alzheimer disease or vascular fibrosis. In other
embodiments, post-surgery adhesions is the scar healing.
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In another aspect, provided herein include methods of pre-
paring, methods of separating, and methods of purifying
compounds of Formula (I), (IV), (V), (VD) or (VII).

The foregoing merely summarizes certain aspects dis-
closed herein and is not intended to be limiting in nature.
These aspects and other aspects and embodiments are
described more fully below.

DETAILED DESCRIPTION OF THE INVENTION
Definitions and General Terminology

Reference will now be made in detail to certain embodi-
ments disclosed herein, examples of which are illustrated in
the accompanying structures and formulas. The invention is
intended to cover all alternatives, modifications, and equiva-
lents that may be included within the scope disclosed herein
as defined by the claims. One skilled in the art will recognize
many methods and materials similar or equivalent to those
described herein, which could be used in the practice dis-
closed herein. Described herein is in no way limited to the
methods and materials. In the event that one or more of the
incorporated literature, patents, and similar materials differ
from or contradict this application, including but not limited
to defined terms, term usage, described techniques, or the
like, this application controls.

As used herein, the following definitions shall be applied
unless otherwise indicated. For purposes disclosed herein, the
chemical elements are identified in accordance with the Peri-
odic Table of the Elements, CAS version, and the Handbook
of Chemistry and Physics, 75" Ed. 1994. Additionally, gen-
eral principles of organic chemistry are described in Sorrell et
al., “Organic Chemistry”, University Science Books, Sau-
salito: 1999, and Smith et al., “March’s Advanced Organic
Chemistry”, John Wiley & Sons, Inc., New York: 2007, all of
which are incorporated herein by reference in their entireties.

As described herein, compounds may optionally be substi-
tuted with one or more substituents, such as those illustrated
above, or as exemplified by particular classes, subclasses, and
species disclosed herein. It will be appreciated that the phrase
“optionally substituted” is used interchangeably with the
phrase “substituted or unsubstituted”. In general, the term
“substituted” whether preceded by the term “optionally” or
not, refers to the replacement of one or more hydrogen radi-
cals in a given structure with the radical of a specified sub-
stituent. Unless otherwise indicated, an optionally substituted
group may have a substituent at each substitutable position of
the group. When more than one position in a given structure
may be substituted with more than one substituent selected
from a specified group, the substituent may be either the same
or different at each position. Wherein the substituents
include, but are not limited to, hydroxy, amino, halo, cyano,
aryl, heteroaryl, alkoxy, alkylamino, alkylthio, alkyl,
haloalkyl, alkenly, alkynyl, heterocyclyl, thiol, nitro, aryloxy,
heteroaryloxy, oxo (O—), carboxy, hydroxy-substituted
alkoxy, hydroxy-substituted alkyl-C(—O)—, alkyl-C
(=0)—, alkyl-S(=—0)—, alkyl-S(—0),—, hydroxy-substi-
tuted alkyl-S(=—O)—, hydroxy-substituted alkyl-S(—0),—,
carboxyalkoxy, and the like.

The term “aliphatic” or “aliphatic group™ refers to a
straight-chain (i.e., unbranched) or branched, substituted or
unsubstituted hydrocarbon chain that is completely saturated
or that contains one or more units of unsaturation. Unless
otherwise specified, aliphatic groups contain 1-20 carbon
atoms. In some embodiments, aliphatic groups contain 1-10
carbon atoms. In other embodiments, aliphatic groups con-
tain 1-8 carbon atoms. In still other embodiments, aliphatic
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groups contain 1-6 carbon atoms. In yet other embodiments,
aliphatic groups contain 1-4 carbon atoms and in yet other
embodiments, aliphatic groups contain 1-3 carbon atoms.
Suitable aliphatic groups include, but are not limited to, linear
or branched, substituted or unsubstituted alkyl, alkenyl, or
alkynyl groups, such as methyl, ethyl, propyl, isopropyl,
butyl, tert-butyl, hexyl, isobutyl, sec-butyl, ethenyl, and the
like.

The term “haloaliphatic” refers to an aliphatic group sub-
stituted by one or more of the same or different halogen
atoms, wherein the aliphatic group is as defined herein, halo-
gen atoms refer to F, Cl, Br or I. Some non-limiting examples
include trifluoromethyl, trifluoroethyl, chloromethyl, 2-chlo-
roethylene, and the like.

The term “hydroxyaliphatic” refers to an aliphatic group
substituted by one or more hydroxy groups, wherein the
aliphatic group is as defined herein. Some non-limiting
examples include  hydroxyethyl,  2-hydroxypropyl,
hydroxymethyl, and the like.

The term “aminoaliphatic” refers to an aliphatic group
substituted by one or more amino groups, wherein the ali-
phatic group is as defined herein. Some non-limiting
examples include aminomethyl, 2-aminoethyl, 2-aminoiso-
propyl, and the like.

The term “alkyl” refers to a saturated linear or branched-
chain monovalent hydrocarbon radical of 1-20 carbon atoms,
1-10 carbon atoms, 1-6 carbon atoms, 1-4 carbon atoms, or
1-3 carbon atoms, wherein the alkyl radical may be optionally
substituted independently with one or more substituents
described below. Further examples of alkyl groups include,
but are not limited to, methyl (Me, —CH,), ethyl (Et,
—CH,CH,;), 1-propyl (n-Pr, n-propyl, —CH,CH,CH,),
2-propyl (i-Pr, i-propyl, —CH(CH,),), 1-butyl (n-Bu, n-bu-
tyl, —CH,CH,CH,CH;), 2-methyl-1-propyl (i-Bu, i-butyl,
—CH,CH(CH,),), 2-butyl (s-Bu, s-butyl, —CH(CH,)
CH,CH,;), 2-methyl-2-propyl (t-Bu, t-butyl, —C(CH,)5),
1-pentyl (n-pentyl, —CH,CH,CH,CH,CHj;), 2-pentyl
(—CH(CH,)CH,CH,CH,;), 3-pentyl (—CH(CH,CH,),),
2-methyl-2-butyl (—C(CH;),CH,CH,;), 3-methyl-2-butyl
(—CH(CH,)CH(CH,),), 3-methyl-1-butyl (—CH,CH,CH
(CH;),), 2-methyl-1-butyl (—CH,CH(CH,)CH,CH,),
1-hexyl (—CH,CH,CH,CH,CH,CH,), 2-hexyl (—CH
(CH;)CH,CH,CH,CH,), 3-hexyl (—CH(CH,CH,)
(CH,CH,CHs;)), 2-methyl-2-pentyl (—C(CH,),
CH,CH,CH,), 3-methyl-2-pentyl (—CH(CH;)CH(CH,)
CH,CH,), 4-methyl-2-pentyl (—CH(CH;)CH,CH(CH,),),
3-methyl-3-pentyl (—C(CH;)(CH,CH,),), 2-methyl-3-pen-
tyl (—CH(CH,CH;)CH(CHs,),), 2,3-dimethyl-2-butyl (—C
(CH,),CH(CH,),), 3,3-dimethyl-2-butyl (—CH(CH,)C
(CHs;);, 1-heptyl, 1-octyl, and the like. The terms “alkyl” and
the prefix “alk-” are inclusive of both straight chain and
branched saturated carbon chain. The term “alkylene”, as
used herein, represents a saturated divalent hydrocarbon
group derived from a straight or branched chain saturated
hydrocarbon by the removal of two hydrogen atoms, and is
exemplified by methylene, ethylene, isopropylene, and the
like.

The term “alkylene” refers to alkyl system having two
connection points connected to the rest of the molecule,
wherein alkyl radical is as defined herein.

The term “alkenyl” refers to a linear or branched-chain
monovalent hydrocarbon radical of 2-12 carbon atoms, 2-8
carbon atoms, 2-6 carbon atoms, or 2-4 carbon atoms, with at
least one site of unsaturation, i.e., a carbon-carbon, sp double
bond, wherein the alkenyl radical may be optionally substi-
tuted independently with one or more substituents described
herein, and includes radicals having “cis” and “trans” orien-
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tations, or alternatively, “E” and “Z” orientations. Some non-
limiting examples include ethenyl or vinyl (—CH—CH,),
allyl (—CH,CH—CH,), and the like.

The term “alkenylene” refers to alkenyl system having two
connection points connected to the rest of the molecule,
wherein alkenyl radical is as defined herein.

The term “alkynyl” refers to a linear or branched-chain
monovalent hydrocarbon radical of 2-12 carbon atoms, 2-8
carbon atoms, 2-6 carbon atoms, or 2-4 carbon atoms, with at
least one site of unsaturation, i.e., a carbon-carbon, sp triple
bond, wherein the alkynyl radical may be optionally substi-
tuted independently with one or more substituents described
herein. Some non-limiting examples include ethynyl
(—C=CH), 2-propynyl (—CH,C=CH), and the like.

The term “alkynylene” refers to alkynyl system having two
connection points connected to the rest of the molecule,
wherein alkynyl radical is as defined herein.

The term “hydroxy-substituted alkyl” refers to an alkyl
group substituted with one or more hydroxy groups, wherein
the alkyl group is as defined herein. Some non-limiting
examples include hydroxymethyl, hydroxyethyl, 1,2-dihy-
droxyethyl, and the like.

The term “carboxy-substituted alkyl” refers to an alkyl
group substituted with one or more carboxy groups, wherein
the alkyl group is as defined herein. Some non-limiting
examples include carboxymethyl, carboxyethyl, and the like.

The term “cycloaliphatic”, “carbocycle”, “carbocyclyl” or
“cycloalkyl” refers to a monovalent or multivalent, non-aro-
matic, saturated or partially unsaturated ring, and not contain-
ing heteroatoms, having 3 to 12 carbon atoms as a monocyclic
ring or 7 to 12 carbon atoms as a bicyclic ring or a tricyclic
ring. Bicyclic carbocycles having 7 to 12 atoms can be
arranged, for example, as a bicyclo [4,5], [5,5], [5,6] or [6,6]
system, and bicyclic carbocycles having 9 or 10 ring atoms
can be arranged as a bicyclo [5,6] or [6,6] system. Some
non-limiting examples of cycloaliphatic groups include
cycloalkyl, cycloalkenyl, and cycloalkynyl. Further examples
of cycloaliphatic groups include cyclopropyl, cyclobutyl,
cyclopentyl, 1-cyclopent-1-enyl, 1-cyclopent-2-enyl, 1-cy-
clopent-3-enyl, cyclohexyl, 1-cyclohex-1-enyl, 1-cyclohex-
2-enyl, 1-cyclohex-3-enyl, cyclohexadienyl, cycloheptyl,
cyclooctyl,  cyclononyl, cyclodecyl, cycloundecyl,
cyclododecyl, adamantyl, and the like. And “cycloaliphatic”,
“carbocycle”, “carbocyclyl”, or “cycloalkyl” may be substi-
tuted or unsubstituted, wherein the substituent may be, but is
not limited to, hydroxy, amino, halo, cyano, aryl, heteroaryl,
alkoxy, alkylamino, alkyl, haloalkyl, alkenyl, alkynyl, hetero-
cyclyl, thiol, nitro, aryloxy, hydroxy-substituted alkoxy,
hydroxy-substituted —C(—0)—, alkyl-C(—0)—, alkyl-S
(=0)—, alkyl-S(=0),—, hydroxy-substituted alkyl-S
(=0)—, hydroxy-substituted alkyl-S(—0),—, carboxy-
alkoxy, and the like.

The term “carbocyclylene” refers to carbocyclyl system
having two connection points connected to the rest of the
molecule, wherein carbocyclyl radical is as defined herein.

The term “carbocyclyl (hydroxyalkoxy)” refers to a
hydroxyalkoxy group substituted with one or more carbocy-
clyl groups, wherein the carbocyclyl group and hydroxy-
alkoxy group are as defined herein. Some non-limiting
examples include cyclopropyl hydroxymethyl, cyclopropyl
hydroxyethyl, cyclopropyl hydroxypropyl, cyclohexyl
hydroxypropyl, cyclohexyl hydroxymethyl, and the like.

The term “cycloalkyloxy” or “carbocyclyloxy” refers to an
optionally substituted cycloalkyl radical or carbocyclyl radi-
cal, as defined hererin, attached to an oxygen atom, which is
connected to the rest of the molecule. Some non-limiting
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examples include cyclopropyloxy, cyclopentyloxy, cyclo-
hexyloxy, hydroxy-substituted cyclopropyloxy, and the like.

The term “cycloalkylamino” refers to an amino group sub-
stituted with one or two cycloalkyl groups, wherein the
cycloalkyl group is as defined herein. Some non-limiting
examples include cyclopropylamino, cyclopentylamino,
cyclohexylamino, hydroxy-substituted cyclopropylamino,
dicyclohexylamino, dicyclopropylamino, and the like.

The term “carbocyclyloxyalkoxy” refers to an alkoxy
group substituted with one or more carbocyclyloxy groups,
wherein the alkoxy group and carbocyclyloxy group are as
defined herein. Some non-limiting examples include cyclo-
propyloxymethoxy, cyclopropyloxyethoxy, cyclopentyloxy-
ethoxy, cyclohexyloxyethoxy, cyclohexenyl-3-oxyethoxy,
and the like.

The term “cycloalkyloxyaliphatic” refers to an aliphatic
group substituted with one or more cycloalkyloxy groups,
wherein the aliphatic group and cycloalkyloxy group are as
defined herein. Some non-limiting examples include cyclo-
propyloxymethyl, cyclopropyloxyethyl, cyclopentyloxym-
ethyl, cyclopentyloxyethyl, cyclohexyloxyethyl, halocyclo-
propyloxyethyl, and the like.

The term “cycloalkylaminoaliphatic” refers to an aliphatic
group substituted with one or more cycloalkylamino groups,
wherein the aliphatic group and cycloalkylamino group are as
defined herein. Some non-limiting examples include cyclo-
propylaminomethyl, cyclopropylaminoethyl, cyclopenty-
laminomethyl, cyclopentylaminoethyl, cyclohexylaminoet-
hyl, halocyclopropylaminoethyl, and the like.

The term “cycloalkylaliphatic” or “carbocyclylaliphatic”
refers to an aliphatic group substituted with one or more
cycloalkyl groups or carbocyclyl groups, wherein the car-
bocyclyl group, cycloalkyl group and aliphatic group are as
defined herein. Some non-limiting examples include cyclo-
propylmethyl, cyclopropylethyl, cyclopropylpropyl, cyclo-
pentylmethyl, cyclohexylethyl, and the like.

The term “cycloalkylalkoxy” (“carbocyclylalkoxy™) refers
to an alkoxy group substituted with one or more cycloalkyl
groups or carbocyclyl groups, wherein the carbocyclyl group,
cycloalkyl group and alkoxy group are as defined herein.
Some non-limiting examples include cyclopropylmethoxy,
cyclopropylethoxy, cyclopentylethoxy, cyclohexylethoxy,
cyclohexylmethoxy, cyclopropylpropoxy, and the like.

The term “cycloalkylalkylamino” (“carbocyclylalky-
lamino™) refers to an alkylamino group substituted with one
or more cycloalkyl groups or carbocyclyl groups, wherein the
carbocyclyl group, cycloalkyl group and alkylamino group
are as defined herein. Some non-limiting examples include
cyclopropylmethylamino, cyclopropylethylamino, cyclopen-

tylethylamino, cyclohexylethylamino, cyclohexylmethy-
lamino, cyclopropylpropylamino, and the like.
The term “heterocycle”, “heterocyclyl”, ‘“heterocy-

cloaliphatic”, or “heterocyclic” as used interchangeably
herein refers to a monocyclic, bicyclic, or tricyclic ring sys-
tem in which one or more ring members are an independently
selected heteroatom and that is completely saturated or that
contains one or more units of unsaturation, but not aromatic
having a single point of attachment to the rest of the molecule.
One or more ring atoms are optionally substituted indepen-
dently with one or more substituents described herein. In
some embodiments, the “heterocycle”, “heterocyclyl”, “het-
erocycloaliphatic” or “heterocyclic” group is a monocycle
having 3 to 7 ring members (e.g., 1 to 6 carbon atoms and 1 to
3 heteroatoms selected from N, O, P or S, wherein the S or P
is optionally substituted with one or more 0xo to provide the
group SO or SO,, PO or PO,, with the proviso that when the
ring is a 3-membered ring, there is only one heteroatom) or a
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bicycle having 7 to 10 ring members (e.g., 4 to 9 carbon atoms
and 1 to 3 heteroatoms selected from N, O, P or S, wherein the
S or P is optionally substituted with one or more oxo to
provide the group SO or SO,, PO or PO,).

The heterocyclyl may be a carbon radical or heteroatom
radical. “Heterocyclyl” also includes radicals where hetero-
cycle radicals are fused with a saturated, partially unsaturated
ring, or heterocyclic ring. Some non-limiting examples of
heterocyclic rings include pyrrolidinyl, tetrahydrofuranyl,
dihydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihy-
dropyranyl, tetrahydrothiopyranyl, piperidino, morpholino,
thiomorpholino, thioxanyl, piperazinyl, homopiperazinyl,
azetidinyl, oxetanyl, thietanyl, piperidino, homopiperidinyl,
epoxypropyl, azepanyl, oxepanyl, thiepanyl, 4-methoxy-pip-
eridin-1-yl, 1,2,3,6-tetrahydropyridin-1-yl, oxazepinyl, diaz-
epinyl, thiazepinyl, pyrrolin-1-yl, 2-pyrrolinyl, 3-pyrrolinyl,
indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl,
pyrazolinyl, dithianyl, dithiolanyl, dihydrothienyl, pyrazo-
lidinylimidazolinyl, imidazolidinyl, 1,2,3,4-tetrahydroiso-
quinolinyl, 1,2,6-thiadiazane-1-1-dioxo-2-yl, 4-hydroxy-1,
4-azaphosphine-4-oxid-1-yl, 2-hydroxy-1-(piperazin-1-yl)
ethanon-4-yl, 2-hydroxy-1-(5,6-dihydro-1,2,4-triazin-1
(4H)-yl)ethanon-4-yl, 5,6-dihydro-4H-1,2,4-oxadiazin-4-yl,
2-hydroxy-1-(5,6-dihydropyridin-1(2H)-yl)ethanon-4-yl,
3-azabicyco[3.1.0]lhexanyl,  3-azabicyclo[4.1.0]heptanyl,
azabicyclo[2.2.2]hexanyl, 2-methyl-5,6,7,8-tetrahydro-[1,2,
4triazolo[1,5-c]pyrimidin-6-yl, 4,5,6,7-tetrahydroisoxazol
[4,3-c]pyridin-5-yl, 3H-indolyl-2-0x0-5-azabicyclo[2.2.1]
heptan-5-yl, 2-0x0-5-azabicyclo[2.2.2]octan-5-yl,
quinolizinyl and N-pyridyl urea. Some non-limiting
examples of a heterocyclic ring include 1,1-dioxo-thiomor-
pholinyl and heterocyclic group wherein 2 carbon atoms on
the ring are substituted with oxo (—O) moieties are pyrim-
idindionyl. The heterocyclic group herein may be substituted
or unsubstituted, wherein the substituent may be, but is not
limited to, oxo (—O), hydroxy, amino, halo, cyano, het-
eroaryl, alkoxy, alkylamino, alkyl, haloalkyl, alkenyl, alky-
nyl, heterocyclyl, thiol, nitro, aryloxy, hydroxy-substituted
alkoxy, hydroxy-substituted alkyl-C(—O)—, alkyl-C
(=0)—, alkyl-S(—0)—, alkyl-S(—0),—, hydroxy-substi-
tuted alkyl-S(=—O)—, hydroxy-substituted alkyl-S(—0),—,
carboxyalkoxy, and the like.

The term “heterocyclylene” refers to heterocyclyl system
having two connection points connected to the rest of the
molecule, wherein heterocyclyl radical is as defined herein.

The term “heterocyclylalkyl” refers to heterocyclic-substi-
tuted alkyl radical. The term “heterocyclylalkoxy” refers to
heterocyclic-substituted alkoxy radical wherein oxygen atom
serves as the attaching point to the rest of the molecule. The
term “heterocyclylalkylamino” refers to heterocyclic-substi-
tuted alkylamino radical wherein nitrogen atom serves as the
attaching point to the rest of the molecule. Some non-limiting
examples of heterocyclyl, alkyl, alkoxy and alkylamino
include pyrrol-2-ylmethyl, morpholin-4-ylethyl, morpholin-
4-ylethoxy, piperazin-4-ylethoxy, piperidin-4-ylethylamino,
and the like.

The term “heterocyclylaliphatic” refers to heterocyclic-
substituted aliphatic group, wherein the heterocyclic radical
and aliphatic group are as defined herein. Some non-limiting
examples include pyrrol-2-ylmethyl, piperidin-2-ylethyl,
piperazin-2-ylethyl, piperidin-2-ylmethyl, and the like.

The term “heterocyclyloxy” refers to optionally substi-
tuted heterocyclyl radical, as defined herein, connected to an
oxygen atom, and the oxygen atom serves as the attaching
point to the rest of the molecule. Some non-limiting examples
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include pyrrol-2-yloxy, pyrrol-3-yloxy, piperidin-2-yloxy,
piperidin-3-yloxy, piperazin-2-yloxy, piperidin-4-yloxy, and
the like.

The term “heterocyclylamino™ refers to an amino group
substituted with one or two heterocyclyl groups, wherein the
heterocyclyl group is as defined herein. Some non-limiting
examples include pyrrol-2-ylamino, pyrrol-3-ylamino, pip-
eridin-2-ylamino, piperidin-3-ylamino, piperidin-4-ylamino,
piperazin-2-ylamino, dipyrrol-2-ylamino, and the like.

The term “heterocyclyloxyalkoxy” refers to an alkoxy
radical substituted with one or more heterocyclyloxy groups,
wherein the alkoxy radical and heterocyclyloxy group are as
defined herein. Some non-limiting examples include pyrrol-
2-yloxymethoxy, pyrrol-3-yloxyethoxy, piperidin-2-yloxy-
ethoxy, piperidin-3-yloxyethoxy, piperazin-2-yloxyethoxy,
piperidin-4-yloxyethoxy, and the like.

The term “heterocyclyloxyaliphatic” refers to an aliphatic
group substituted with one or more heterocyclyloxy groups,
wherein the aliphatic group and heterocyclyloxy group are as
defined herein. Some non-limiting examples include pyrrol-
2-yloxymethyl, piperazin-3-yloxyethyl, piperazin-2-yloxy-
ethyl, morpholin-2-yloxymethyl, piperidin-2-yloxyethyl,
and the like.

The term “heterocyclylaminoaliphatic” refers to an ali-
phatic group substituted with one or more heterocyclylamino
groups, wherein the aliphatic group and heterocyclylamino
group are as defined herein. Some non-limiting examples
include pyrrol-2-ylaminomethyl, piperazin-3-lyamino ethyl,
piperazin-2-lyamino ethyl, piperidin-2-lyaminoethyl, mor-
pholin-2-lyaminomethyl, and the like.

The term “heterocyclyl(hydroxyalkoxy)” refers to a
hydroxyalkoxy group substituted with one or more heterocy-
clyl groups, wherein the heterocyclyl group and hydroxy-
alkoxy group are as defined herein. Some non-limiting
examples include pyrrol-2-ylhydroxymethoxy and morpho-
lin-4-ylhydroxymethoxy.

The term “heteroatom” refers to one or more of oxygen,
sulfur, nitrogen, phosphorus, or silicon, including any oxi-
dized form of nitrogen, sulfur, or phosphorus; the quaternized
form of any basic nitrogen; or a substitutable nitrogen of a
heterocyclic ring, for example, N (as in 3,4-dihydro-2H-pyr-
rolyl), NH (as in pyrrolidinyl) or NR (as in N-substituted
pyrrolidinyl).

The term “halogen” refers to F, Cl, Bror .

The term “unsaturated” refers to a moiety having one or
more units of unsaturation.

The term “alkoxy” refers to an alkyl group, as previously
defined, attached to the principal carbon chain through an
oxygen (“alkoxy”) atom. Some non-limiting examples
include methoxy, ethoxy, propoxy, butoxy, and the like. And
the alkoxy defined above may be substituted or unsubstituted,
wherein the substituent may be, but is not limited to, hydroxy,
amino, halo, cyano, alkoxy, alkyl, alkenyl, alkynyl, thiol,
nitro, and the like.

The term “hydroxy-substituted alkoxy” or “hydroxy-
alkoxy” refers to an alkoxy group substituted with one or
more hydroxy groups, wherein the alkoxy group is as defined
above. Some non-limiting examples include
hydroxymethoxy, 2-hydroxyethoxy, 2-hydroxypropoxy,
2-hydroxyisopropoxy, and the like.

The term “aminoalkoxy” refers to an alkoxy group substi-
tuted with one or more amino groups, wherein the alkoxy
group is as defined above. Some non-limiting examples
include aminomethoxy, 2-aminoethoxy, 2-aminopropoxy,
2-aminoisopropoxy, and the like.

The term “hydroxy-substituted aminoalkoxy” refers to an
aminoalkoxy group substituted with one or more hydroxy
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groups, wherein the aminoalkoxy group is as defined above.
Some non-limiting examples include hydroxyami-
nomethoxy, 2-hydroxy-2-aminoethoxy, and the like.

The term “azidoalkoxy” refers to an alkoxy group substi-
tuted with one or more azido groups, wherein the alkoxy
group is as defined above. Some non-limiting examples
include 2-azidoethoxy, 3-azidopropoxy, 2-azidopropoxy, and
the like.

The term “alkoxyalkoxy” refers to an alkoxy group substi-
tuted with one or more alkoxy groups, wherein the alkoxy
group is as defined above. Some non-limiting examples
include methoxymethoxy, methoxyethoxy, ethoxymethoxy,
ethoxyethoxy, ethoxypropoxy, and the like.

The term “alkoxyaliphatic” refers to an aliphatic group
substituted with one or more alkoxy groups, wherein the
aliphatic group and alkoxy group are as defined herein. Some
non-limiting examples include methoxymethyl, ethoxym-
ethyl, ethoxyethyl, ethoxypropenyl, and the like.

The term “alkylaminoaliphatic” refers to an aliphatic
group substituted with one or more alkylamino groups,
wherein the aliphatic group and alkylamino group are as
defined herein. Some non-limiting examples include dim-
ethylaminoethyl, methylaminoethyl, diethylaminomethyl,
diethylaminoethyl, and the like.

The term “alkylthioaliphatic” refers to an aliphatic group
substituted with one or more alkylthio groups, wherein the
aliphatic group and alkylthio group are as defined herein.
Some non-limiting examples include methylthioethyl, meth-
ylthiopropyl, ethylthioethyl, methylthiopropenyl, and the
like.

The term “haloalkyl”, “haloalkenyl” or “haloalkoxy”
refers to an alkyl group, alkenyl group or alkoxy group sub-
stituted with one or more halogen atoms. Some non-limiting
examples include trifluoromethyl, 2-chloro-ethenyl, trifluo-
romethoxy, and the like.

The term “amino-substituted haloalkoxy” refers to a
haloalkoxy group substituted with one or more amino groups,
wherein the haloalkoxy is as defined herein. Some non-lim-
it;{ng examples include 3-amino-2-chloropropoxy, and the

ike.

The term “alkylaminoalkoxy” refers to an alkoxy group
substituted with one or more alkylamino groups, wherein the
alkoxy group and alkylamino group are as defined herein.
Some non-limiting examples include 3-methylamino-2-pro-
poxy, and the like.

The term “alkylaminohaloalkoxy” refers to a haloalkoxy
group substituted with one or more alkylamino groups,
wherein the haloalkoxy group and alkylamino group are as
defined herein. Some non-limiting examples include 3-me-
thylamino-2-chloropropoxy, and the like.

The term “hydroxy-substituted haloalkoxy” refers to a
haloalkoxy group substituted with one or more hydroxy
groups, wherein the haloalkoxy is as defined herein. Some
non-limiting examples include 3-hydroxy-2-fluoropropoxy,
hydroxymethyl trifluoromethoxy, and the like.

The term “aryl” used alone or as part of a larger moiety as
in “aralkyl”, “arylalkoxy” or “aryloxyalkyl” refers to mono-
cyclic, bicyclic, and tricyclic carbocyclic ring systems having
a total of six to fourteen ring members, wherein at least one
ring in the system is aromatic, wherein each ring in the system
contains 3 to 7 ring members and that has a single point of
attachment to the rest of the molecule. The term “aryl” may be
used interchangeably with the term “aryl ring”. Some non-
limiting examples of aryl rings include phenyl, naphthyl, and
anthracene. And the aryl defined herein may be substituted or
unsubstituted, wherein the substituent may be, but is not
limited to, hydroxy, amino, halogen, cyano, aryl, heteroaryl,
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alkoxy, alkylamino, alkyl, haloalkyl, alkenyl, alkynyl, hetero-
cyclyl, thiol, nitro, aryloxy, hydroxy-substituted alkoxy,
hydroxy-substituted  alkyl-C(—O0)—, alkyl-C(—0O)—,
alkyl-S(—=0)—, alkyl-S(—0),—, hydroxy-substituted
alkyl-S(—=0O)—, hydroxy-substituted alkyl-S(—0),—, car-
boxyalkoxy, and the like.

The term “fluorophenyl” or “fluoro-substituted phenyl”
refers to a phenyl group substituted with one or more fluorine
atoms.

The term “arylene” refers to aryl system having two con-
nection points connected to the rest of the molecule, wherein
aryl radical is as defined herein.

The term “arylaliphatic” refers to an aliphatic group sub-
stituted with one or more aryl groups, wherein the aliphatic
group and the aryl group are as defined herein. Some non-
limiting examples include phenylethyl, phenylmethyl,
(p-tolyl)ethyl, styryl, and the like.

The term “aryloxy” refers to optionally substituted aryl
radicals, as defined herein, attached to an oxygen atom,
wherein the oxygen atom serves as the attaching point to the
rest of the molecule. Wherein the aryl radical is as defined
herein. Some non-limiting examples include phenyloxy,
methylphenyloxy, ethylphenyloxy, and the like.

The term “arylamino” refers to an amino group substituted
with one or two aryl groups, wherein the aryl group is as
defined herein. Some non-limiting examples include pheny-
lamino, (p-fluorophenyl)amino, diphenylamino, ditoly-
lamino, (di-p-tolyl)amino, and the like.

The term “aryloxyalkoxy” refers to an alkoxy group sub-
stituted with one or more aryloxy groups, wherein the alkoxy
group and the aryloxy group are as defined herein. Such
examples include phenyloxymethoxy, phenyloxyethoxy,
phenyloxypropoxy, and the like.

The term “heteroaryloxyalkoxy” refers to an alkoxy group
substituted with one or more heteroaryloxy groups, wherein
the alkoxy group and the heteroaryloxy group are as defined
herein. Some non-limiting examples include pyridy-
loxymethoxy, pyrimidinyloxyethoxy, thiazoloxypropoxy,
and the like.

The term “aryloxyaliphatic” refers to an aliphatic group
substituted with one or more aryloxy groups, wherein the
aryloxy group and the aliphatic group are as defined herein.
Some non-limiting examples include phenyloxymethyl, phe-
nyloxyethyl, phenyloxypropyl, and the like.

The term “heteroaryloxyaliphatic” refers to an aliphatic
group may be substituted with one or more heteroaryloxy
groups, wherein the heteroaryloxy group and the aliphatic
group are as defined herein. Some non-limiting examples
include furanyloxymethyl, pyrimidinyloxyethyl, and the like.

The term “arylaminoaliphatic” refers to an aliphatic group
substituted with one or more arylamino groups, wherein the
arylamino group and the aliphatic group are as defined herein.
Some non-limiting examples include phenylaminomethyl,
phenylaminoethyl, tolylaminoethyl, phenylaminopropyl,
phenylaminoallyl, and the like.

The term “aryl(hydroxyalkoxy)” refers to a hydroxyalkoxy
group substituted with one or more aryl groups, wherein the
aryl group and the hydroxyalkoxy group are as defined
herein. Some non-limiting examples include phenylhy-
droxymethyl, phenylhydroxyethyl, (p-tolyl)hydroxyethyl,
and the like.

The term “arylalkoxy” refers to an alkoxy group substi-
tuted with one or more aryl groups, wherein the aryl group
and the alkoxy group are as defined herein. Some non-limit-
ing examples include phenylmethoxy, phenylethoxy,
(p-tolyl)methoxy, phenylpropoxy, and the like. The aryl
defined herein may be substituted or unsubstituted, wherein
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the substituent may be, but is not limited to, hydroxy, amino,
halogen, cyano, aryl, heteroaryl, alkoxy, alkylamino, alkyl,
haloalkyl, alkenyl, alkynyl, heterocyclyl, thiol, nitro, aryloxy,
hydroxy-substituted alkoxy, hydroxy-substituted alkyl-C
=0)—, alkyl-C(—=0)—, alkyl-S(—=0)—, alkyl-S
(=0),—, hydroxy-substituted alkyl-S(—O)—, hydroxy-
substituted alkyl-S(—O),—, carboxyalkoxy, and the like.

The term “arylalkylamino” refers to an alkylamino group
substituted with one or more aryl groups, wherein the aryl
group and the alkylamino group are as defined herein. Some
non-limiting examples include phenylmethylamino, phenyl-
ethylamino, phenylpropylamino, (p-tolyl)methylamino, and
the like.

The term “heteroaryl” used alone or as part of a larger
moiety as in “heteroaralkyl” or “heteroarylalkoxy” refers to
monocyclic, bicyclic, and tricyclic ring systems having a total
of five to fourteen ring members, wherein at least one ring in
the system is aromatic, at least one ring in the system contains
one or more heteroatoms, wherein each ring in the system
contains 3 to 7 ring members and that has a single point of
attachment to the rest of the molecule. The term “heteroaryl”
may be used interchangeably with the term “heteroaryl ring”
or the term “heteroaromatic”. And the heteroaryl defined
herein may be substituted or unsubstituted, wherein the sub-
stituent may be, but is not limited to, hydroxy, amino, halo-
gen, cyano, aryl, heteroaryl, alkoxy, alkylamino, alkyl,
haloalkyl, alkenyl, alkynyl, heterocyclyl, thiol, nitro, aryloxy,
hydroxy-substituted alkoxy, hydroxy-substituted alkyl-C
(=0)—, alkyl-C(=0), alkyl-S(—0)—, alkyl-S(—=0),—,
hydroxy-substituted alkyl-S(—O)—, hydroxy-substituted
alkyl-S(—0),—, carboxyalkoxy, and the like.

Some non-limiting examples of suitable heteroaryl rings
include the following monocycles: 2-furanyl, 3-furanyl,
N-imidazolyl, 2-imidazolyl, 4-imidazolyl, S5-imidazolyl,
3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-oxazolyl, 4-ox-
azolyl, 5-oxazolyl, 4-methylisoxazol-5-yl, N-pyrrolyl, 2-pyr-
rolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidi-
nyl, 4-pyrimidinyl, S5-pyrimidinyl, pyridazinyl (e.g.,
3-pyridazinyl), 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, tetra-
zolyl (e.g., S-tetrazolyl), triazolyl (e.g., 2-triazolyl and 5-tria-
zolyl), 2-thienyl, 3-thienyl, pyrazolyl (e.g., 2-pyrazolyl),
isothiazolyl, 1,2,3-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxa-
diazolyl, 1,2,3-triazolyl, 1,2,3-thiadiazolyl, 1,3,4-thiadiaz-
olyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazol-2-yl, pyrazinyl,
2-pyrazinyl, 1,3,5-triazinyl, benzo[d]thiazol-2-yl, imidazo[1,
S-alpyridyl and the following bicycles include: benzimida-
zolyl, benzofuryl, benzothiophenyl, benzothiazolyl, indolyl
(e.g., 2-indolyl), purinyl, quinolinyl (e.g., 2-quinolinyl,
3-quinolinyl, 4-quinolinyl), or isoquinolinyl (e.g., 1-iso-
quinolinyl, 3-isoquinolinyl, or 4-isoquinolinyl).

The term “heteroarylene” refers to heteroaryl system hav-
ing two connection points connected to the rest of the mol-
ecule, wherein heteroaryl radical is as defined herein.

The term “heteroaryloxy” refers to optionally substituted
aryl radicals, as defined herein, attached to an oxygen atom,
wherein the oxygen atom serves as the attaching point to the
rest of the molecule. Some non-limiting examples include
pyrid-2-yloxy, thiazol-2-yloxy, imidazol-2-yloxy, pyrimidin-
2-yloxy, and the like.

The term “heteroaryloxyaliphatic” refers to an aliphatic
group substituted with one or more heteroaryloxy groups,
wherein the aliphatic group and the heteroaryloxy group are
as defined herein. Some non-limiting examples include pyrid-
2-yloxyethyl, thiazol-2-yloxymethyl, imidazol-2-yloxy-
ethyl, pyrimidin-2-yloxypropyl, and the like. The term “sul-
fonyl”, whether used alone or linked to other terms such as
alkylsulfonyl, refers to respectively divalent radicals
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—S0O,—. The term “alkylsulfonyl”, refers to a sulfonyl radi-
cal substituted with an alkyl radical, forming an alkylsulfonyl
(—SO,CH,).

The term “sulfamyl”, “aminosulfonyl” or “sulfonamidyl”
refers to a sulfonyl radical substituted with an amine radical,
forming a sulfonamide (—SO,NH,).

The term “carboxy” or “carboxyl”, whether used alone or
with other terms, such as “carboxyalkyl”, refers to —CO,H.
The term “carbonyl”, whether used alone or with other terms,
such as “aminocarbonyl” or “carbonyloxy”, refers to
—(C=0)—.

The term “carboxyalkoxy” refers to an alkoxy group sub-
stituted with one or more carboxy groups, wherein the alkoxy
group and the carboxy group are as defined herein. Some
non-limiting examples include carboxymethoxy, carboxy-
ethoxy, and the like.

The term “alkylcarbonyl” refers to optionally substituted
alkyl connected to a carbonyl radical, and the carbonyl radical
connected to the rest of the molecule, wherein alkyl is as
defined above. Some non-limiting examples include methyl-
carbonyl, ethylcarbonyl, and the like.

The term “hydroxyalkylcarbonyl” refers to hydroxy-sub-
stituted alkyl connected to a carbonyl radical, and the carbo-
nyl radical connected to the rest of the molecule, wherein
alkyl is as defined above. Some non-limiting examples
include hydroxymethylcarbonyl, 1,2-dihydroxyethylcarbo-
nyl, and the like.

The term “aralkyl” or “arylalkyl” refers to aryl-substituted
alkyl radicals. In some embodiments, aralkyl radicals are
“lower aralkyl” radicals having aryl radicals attached to alkyl
radicals having one to six carbon atoms. In other embodi-
ments, aralkyl radicals are “phenylalkylenyl” attached to
alkyl portions having one to three carbon atoms. Some non-
limiting examples of such radicals include benzyl, diphenyl-
methyl and phenylethyl. The aryl in said aralkyl can be addi-
tionally substituted with halo, alkyl, alkoxy, haloalkyl or
haloalkoxy.

The term “alkylthio” refers to radicals containing a linear
or branched alkyl radical, of one to ten carbon atoms, attached
to a divalent sulfur atom. In other embodiments, alkylthio
radicals are lower alkylthio radicals having one to three car-
bon atoms. Some non-limiting examples of “alkylthio”
include methylthio (CH;S—).

The term “haloalkylthio” refers to radicals containing a
haloalkyl radical, of one to ten carbon atoms, attached to a
divalent sulfur atom. In other embodiments, haloalkylthio
radicals are lower haloalkylthio radicals having one to three
carbon atoms. Some non-limiting examples of “haloalky-
Ithio” include trifluoromethylthio.

The term “alkylamino” refers to ‘“N-alkylamino” and
“N,N-dialkylamino” where amino groups are independently
substituted with one alkyl radical or with two alkyl radicals,
respectively. In other embodiments, alkylamino radicals are
“lower alkylamino” radicals having one or two alkyl radicals
of'oneto six carbon atoms, attached to a nitrogen atom. In still
other embodiments, alkylamino radicals are lower alky-
lamino radicals having one to three carbon atoms. Some
non-limiting examples of suitable alkylamino radicals
include mono or dialkylamino such as N-methylamino,
N-ethylamino, N,N-dimethylamino, N,N-diethylamino, and
the like.

The term “alkylaminohaloalkoxy” refers to a haloalkoxy
group substituted with one or more alkylamino groups,
wherein the haloalkoxy group and the alkylamino group are
as defined herein. Some non-limiting examples include
methylaminodifluoromethoxy, ethylaminotriffuoromethoxy,
and the like.
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The term “heteroarylamino” refers to amino groups sub-
stituted with one or two heteroaryl radicals, wherein the het-
eroaryl radical is as defined herein. Some non-limiting
examples of heteroarylamino include N-thienylamino, and
the like. In other embodiments, the “heteroarylamino” radi-
cals include substituted on the heteroaryl ring portion of the
radical.

The term “heteroarylaliphatic” refers to aliphatic groups
substituted with one or more heteroaryl radicals, wherein the
heteroaryl radical and the aliphatic group are as defined
herein. Some non-limiting examples of heteroarylaliphatic
include thiophen-2-ylpropenyl, pyridin-4-ylethyl, imidazol-
2-methyl, furan-2-ethyl, indole-3-methyl, and the like.

The term “heteroarylalkyl” refers to alkyl groups substi-
tuted with one or more heteroaryl radicals, wherein the het-
eroaryl radical and the alkyl group are as defined herein.
Some non-limiting examples of heteroarylalkyl include imi-
dazol-2-methyl, furan-2-ethyl, indole-3-methyl, and the like.

The term “heteroarylalkylamino” refers to nitrogen-con-
taining heteroarylalkyl radicals attached through a nitrogen
atom to other radicals, wherein the heteroarylalkyl radicals is
as defined herein. Some non-limiting examples of heteroary-
lalkylamino include pyridin-2-methylamino, thiazol-2-ethy-
lamino, imidazol-2-ethylamino, pyrimidin-2-propylamino,
pyrimidin-2-methylamino, and the like.

The term “aminoalkyl” refers to a linear or branched alkyl
radical having one to ten carbon atoms, substituted with one
or more amino radicals. In some embodiments, aminoalkyl
radicals are “lower aminoalkyl” radicals having one to six
carbon atoms and one or more amino radicals. Some non-
limiting examples of such radicals include aminomethyl,
aminoethyl, aminopropyl, aminobutyl or aminohexyl.

The term “alkylaminoalkyl” refers to alkyl radicals substi-
tuted with alkylamino radicals. In some embodiments, alky-
laminoalkyl radicals are “lower alkylaminoalkyl” radicals
having alkyl radicals of one to six carbon atoms. In other
embodiments, alkylaminoalkyl radicals are lower alkylami-
noalkyl radicals having alkyl radicals of one to three carbon
atoms. Some non-limiting examples of suitable alkylami-
noalkyl radicals include mono or dialkyl substituted, such as
N-methylaminomethyl, N,N-dimethyl-aminoethyl, N,N-di-
ethylaminomethyl, and the like.

The term “alkylaminoalkoxy™ refers to alkoxy radicals
substituted with alkylamino radicals. Some non-limiting
examples of suitable alkylaminoalkoxy radicals include
mono or dialkyl substituted, such as N-methylaminoethoxy,
N,N-dimethylaminoethoxy, N,N-diethylaminoethoxy, and
the like.

The term “alkylaminoalkoxyalkoxy” refers to alkoxy radi-
cals substituted with alkylaminoalkoxy radicals. Some non-
limiting examples of suitable alkylaminoalkoxyalkoxy radi-
cals include mono or dialkyl substituted, such as
N-methylaminomethoxyethoxy, N-methylaminoethoxy-
ethoxy, N,N-dimethylaminoethoxyethoxy, N,N-diethylami-
nomethoxymethoxy, and the like.

The term “carboxyalkyl” refers to a linear or branched
alkyl radical having one to about ten carbon atoms, substi-
tuted with one or more carboxy radicals. Some non-limiting
examples of such radicals include carboxymethyl, carbox-
ypropyl, and the like.

The term “heteroarylalkoxy” refers to oxy-containing het-
eroarylalkyl radicals attached through an oxygen atom to
other radicals, wherein the heteroarylalkyl radical is as
defined herein. Some non-limiting examples of such radicals
include pyridin-2-ylmethoxy, thiazol-2-ylethoxy, imidazol-
2-ylethoxy, pyrimidin-2-ylpropoxy, pyrimidin-2-ylmethoxy,
and the like.
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The term “cycloalkylalkyl” refers to cycloalkyl-substituted
alkyl radicals. Some non-limiting examples of such radicals
include cyclohexylmethyl. The cycloalkyl in the radicals may
be additionally substituted with halo, alkyl, alkoxy or
hydroxy.

The term “fused bicyclic”, “fused cyclic”, “fused bicyclyl”
or “fused cyclyl” refers to saturated or unsaturated bridged
ring system, which refers to a bicyclic ring system that is not
aromatic. Such a system may contain isolated or conjugated
unsaturation, but not aromatic or heteroaromatic rings in its
core structure (but may have aromatic substitution thereon).
Each cyclic ring in the fused bicyclyl can be either a carbocy-
clic or a heteroalicyclic. Some non-limiting examples of
fused bicyclic ring system include hexahydro-furo[3,2-b]fu-
ran, 2,3,3a,4,7,7a-hexahydro-1H-indene, = 7-azabicyclo
[2.3.0]heptane, fused bicyclo[3.3.0]octane, fused bicyclo
[3.1.0]hexane, 1,2,3.4,4a,5,8,8a-octahydro-naphthalene, and
the like. And the fused bicyclyl defined herein may be sub-
stituted or unsubstituted, wherein the substituents include,
but are not limited to, oxo (—O), hydroxy, amino, halogen,
cyano, aryl, heteroaryl, alkoxy, alkylamino, alkyl, haloalkyl,
alkenyl, alkynyl, heterocyclyl, thiol, nitro, aryloxy, hydroxy-
substituted alkoxy, hydroxy-substituted alkyl-C(—0O)—,
alkyl-C(—=0)—, alkyl-S(—0)—, alkyl-S(—0),—,
hydroxy-substituted alkyl-S(—O)—, hydroxy-substituted
alkyl-S(—0),—, carboxy alkoxy, and the like.

The term “fused bicyclylene” refers to fused bicyclyl sys-
tem having two connection points connected to the rest of the
molecule, wherein fused bicyclyl radical is as defined herein.

The term “fused heterobicyclyl” refers to saturated or
unsaturated bridged ring system, which refers to a bicyclic
ring system that is not aromatic. Such a system may contain
isolated or conjugated unsaturation, but not aromatic or het-
eroaromatic rings in its core structure (but may have aromatic
substitution thereon). Wherein at least one ring in the system
contains one or more heteroatoms, wherein each ring in the
system contains 3 to 7 ring members and that contains one to
six carbon atoms and one to three heteroatoms selected from
N, O, P, S, wherein the S or P is optionally substituted with
one or more oxo to provide the group SO, SO,, PO or PO,,
Some non-limiting examples of fused heterobicyclic ring sys-
tem include hexahydro-furo[3,2-b]furan, 7-azabicyclo[2.3.0]
heptane, and the like. And the fused heterobicyclyl defined
herein may be substituted or unsubstituted, wherein the sub-
stituents include, but are not limited to, oxo (—O), hydroxy,
amino, halogen, cyano, aryl, heteroaryl, alkoxy, alkylamino,
alkyl, haloalkyl, alkenyl, alkynyl, heterocyclyl, thiol, nitro,
aryloxy, hydroxy-substituted alkoxy, hydroxy-substituted
alkyl-C(—0)—, alkyl-C(—=0)—, alkyl-S(—0)—, alkyl-S
(=0),—, hydroxy-substituted alkyl-S(—O)—, hydroxy-
substituted alkyl-S(—0),—, carboxyalkoxy, and the like.

The term “fused heterobicyclylene” refers to fused hetero-
bicyclyl system having two connection points connected to
the rest of the molecule, wherein fused heterobicyclyl radical
is as defined herein.

The term “fused bicyclylaliphatic” refers to aliphatic
groups substituted with one or more fused bicyclyl groups,
wherein the aliphatic group and the fused bicyclyl group are
as defined herein. Some non-limiting examples include 1,2,
3,4,4a,5,8,8a-octahydro-naphthylethyl, 1,2,3,4,4a,5,8,8a-oc-
tahydro-naphthylmethyl, 1,2,3,4,4a,5,8,8a-octahydro-naph-
thylpropyl, fused bicyclo[3.3.0]octylmethyl, fused bicyclo
[3.1.0]hexylethyl, and the like.

The term “fused heterobicyclylaliphatic” refers to aliphatic
groups substituted with one or more fused heterobicyclyl
groups, wherein the aliphatic group and the fused heterobi-
cyclyl group are as defined herein. Some non-limiting
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examples include hexahydro-furo[3,2-b]furan-2-ylethyl,
hexahydro-furo[3,2-b|furan-2-ylmethyl, 7-azabicyclo[2.3.0]
hept-2-ylmethyl, 7-azabicyclo[2.3.0]hept-2-ylethyl, 7-azabi-
cyclo[2.3.0]hept-4-ylmethyl, and the like.

The term “fused bicycloxy” refers to optionally substituted
fused bicyclyl radicals, as defined herein, oxy-containing
fused bicyclyl radicals attached through an oxygen atom to
other radicals, wherein the fused bicyclyl radical is as defined
herein. Some non-limiting examples include 1,2,3,4,4a,5,8,
8a-octahydro-naphthyloxy, fused bicyclo[3.3.0]oct-2-yloxy,
fused bicyclo[3.1.0]hex-2-yloxy, and the like.

The term “fused heterobicycloxy” refers to optionally sub-
stituted fused heterobicyclyl radicals, as defined herein, oxy-
containing fused heterobicyclyl radicals attached through an
oxygen atom to other radicals. Some non-limiting examples
include hexahydro-furo[3,2-b|furan-2-yloxy, 7-azabicyclo
[2.3.0]hept-2-yloxy, 7-azabicyclo[2.3.0]hept-4-yloxy, and
the like.

The term “fused bicyclylamino™ refers to an amino group
substituted with one or two fused bicyclyl groups, wherein
the fused bicyclyl group is as defined herein. Some non-
limiting examples include 1,2,3,4,4a,5,8,8a-octahydro-naph-
thylamino, di(1,2,3,4,4a,5,8,8a-octahydro-naphthyl)amino,
fused bicyclo[3.3.0]octylamino, fused bicyclo[3.1.0]hexy-
lamino, and the like.

The term “fused heterobicyclylamino” refers to an amino
group substituted with one or two fused heterobicyclyl
groups, wherein the fused heterobicyclyl group is as defined
herein. Some non-limiting examples include hexahydro-furo
[3,2-b]furan-2-ylamino, 7-azabicyclo[2.3.0]hept-2-ylamino,
7-azabicyclo[2.3.0]hept-4-ylamino, and the like.

The term “fused bicyclylalkylamino” refers to alkylamino
groups substituted with one or more fused bicyclyl groups,
wherein the fused bicyclyl group is as defined herein. Some
non-limiting examples include 1,2,3,4,4a,5,8,8a-octahydro-
naphthylmethylamino, di(1,2,3,4,4a,5,8,8a-octahydro-naph-
thyDmethylamino, fused bicyclo[3.3.0]octylmethylamino,
fused bicyclo[3.1.0]hexylmethylamino, and the like.

The term “fused heterobicyclylalkyamino™ refers to alky-
lamino groups substituted with one or more fused heterobi-
cyclyl groups, wherein the fused heterobicyclyl group is as
defined herein. Some non-limiting examples include hexahy-
dro-furo[3,2-b|furan-2-ylmethylamino, 7-azabicyclo[2.3.0]
hept-2-ylmethylamino, 7-azabicyclo[2.3.0]hept-4-ylmethy-
lamino, and the like.

The term “fused bicyclylalkoxy™ refers to alkoxy groups
substituted with one or more fused bicyclyl groups, wherein
the fused bicyclyl group is as defined herein. Some non-
limiting examples include 1,2,3,4,4a,5,8,8a-octahydro-naph-
thylmethoxy, 1,2,3,4,4a,5,8,8a-octahydro-naphthylethoxy,
fused bicyclo[3.3.0]octylethoxy, fused bicyclo[3.1.0]hexyl-
propoxy, and the like.

The term “fused heterobicyclylalkoxy” refers to alkoxy
groups substituted with one or more fused heterobicyclyl
groups, wherein the fused heterobicyclyl group is as defined
herein. Some non-limiting examples include hexahydro-furo
[3,2-b]furan-2-ylpropoxy, 7-azabicyclo[2.2.1]hept-2-
ylethoxy, 7-azabicyclo[2.3.0]hept-4-ylpropoxy, hexahydro-
furo[3,2-b]furan-2-ylethoxy, 7-azabicyclo[2.3.0]hept-4-
ylpropoxy, 7-azabicyclo[2.3.0]hept-4-ylethoxy, and the like.

The term “fused bicycloxyalkoxy” refers to alkoxy groups
substituted with one or more fused bicycloxy groups, wherein
the alkoxy group and the fused bicycloxy group are as defined
herein. Some non-limiting examples include 1,2,3,4,4a,5,8,
8a-octahydro-naphthyloxymethoxy, 1,2,3,4,4a,5,8,8a-oc-
tahydro-naphthyloxymethoxy, 1,2,3,4,4a,5,8,8a-octahydro-
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naphthyloxyethoxy, fused bicyclo[3.3.0]oct-2-yloxyethoxy,
fused bicyclo[3.1.0]hex-2-yloxypropoxy, and the like.

The term “fused heterobicycloxyalkoxy” refers to alkoxy
groups substituted with one or more fused heterobicycloxy
groups, wherein the alkoxy group and the fused heterobicy-
clyl group are as defined herein. Some non-limiting examples
include hexahydro-furo[3,2-b|furan-2-yloxypropoxy,
7-azabicyclo[2.2.1]hept-2-yloxyethoxy, 7-azabicyclo[2.3.0]
hept-4-yloxypropoxy, hexahydro-furo[3,2-b]furan-2-yloxy-
ethoxy, 7-azabicyclo[2.3.0]hept-2-yloxypropoxy, 7-azabicy-
clo[2.3.0]hept-4-yloxyethoxy, and the like.

The term “fused bicyclylaminoalkoxy” refers to alkoxy
groups substituted with one or more fused bicyclylamino
groups, wherein the alkoxy group and the fused bicycly-
lamino group are as defined herein. Some non-limiting
examples include 1,2,3.4.4a,5,8,8a-octahydro-naphthy-
lamino ethoxy, 1,2,3,4,4a,5,8,8a-octahydro-naphthylamino-
propoxy,  di(1,2,3,4,4a,5,8,8a-octahydro-naphthyl)amino-
propoxy, fused bicyclo[3.3.0]oct-2-ylaminoethoxy, fused
bicyclo[3.1.0]hex-2-ylaminopropoxy, and the like.

The term “fused heterobicyclylaminoalkoxy™ refers to
alkoxy groups substituted with one or more fused heterobi-
cyclylamino groups, wherein the alkoxy group and the fused
heterobicyclylamino group are as defined herein. Some non-
limiting examples include 7-azabicyclo[2.2.1]hept-2-
ylamino ethoxy, 7-azabicyclo[2.3.0]hept-4-ylaminopropoxy,
hexahydro-furo[3,2-b|furan-2-ylamino ethoxy, hexahydro-
furo[3,2-b]furan-2-ylaminopropoxy, hexahydro-furo[3,2-b]
furan-2-ylaminomethoxy, and the like.

The term “spirocyclyl”, “spirocyclic”, “spiro bicyclyl” or
“spiro bicyclic” refers to a ring originating from a particular
annular carbon of another ring. For example, as depicted
below, a saturated bridged ring system (ring B and B') is
termed as “fused bicyclic”, whereas ring A and ring B share
an atom between the two saturated ring system, which terms
as a “spirocyclyl” or “spiro bicyclyl”. Each cyclic ring in the
spirocyclyl or spiro bicyclyl can be either a carbocyclic or a
heteroalicyclic. Some non-limiting examples include 2,7-
diaza-spiro[4.4]non-2-yl, 7-0x0-2-azaspiro[4.5]dec2-yl,
4-azaspiro[2.4]hept-5-yl, 4-oxaspiro[2.4]hept-5-yl, 5-aza-
spiro[2.4]hept5-yl, spiro[2.4]heptyl, spiro[4.4]nonyl, 7-hy-
droxy-5-azaspiro[2.4hept-5-yl, and the like. The spirocyclyl
or spiro bicyclyl can be optionally substituted, wherein the
substituents can be, but are not limited to, oxo (—O),
hydroxy, amino, halogen, cyano, aryl, heteroaryl, alkoxy,
alkylamino, alkyl, haloalkyl, alkenyl, alkynyl, heterocyclyl,
thiol, nitro, aryloxy, hydroxy-substituted alkoxy, hydroxy-
substituted  alkyl-C(—0)—, alkyl-C(—O)—, alkyl-S
(=0)—, alkyl-S(—0),—, hydroxy-substituted alkyl-S
(=0)—, hydroxy-substituted alkyl-S(—0O),—, carboxy
alkoxy, and the like.

The term “spiro bicyclylene” refers to spiro bicyclyl sys-
tem having two connection points connected to the rest of the
molecule, wherein spiro bicyclyl radical is as defined herein.

The term “spiro heterobicyclyl” refers to a ring originating
from aparticular annular carbon of another ring. For example,
as depicted above, a saturated bridged ring system (ring B and
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B') is termed as “fused bicyclic”, whereas ring A and ring B
share an carbon atom between the two saturated ring system,
which terms as a “spirocyclyl” or “spiro bicyclyl”. Wherein at
least one ring in the system contains one or more heteroatoms,
wherein each ring in the system contains 3 to 7 ring members
and that contains one to six carbon atoms and one to three
heteroatoms selected from N, O, P, S, wherein the S or P is
optionally substituted with one or more oxo to provide the
group SO, SO,, PO or PO,. Some non-limiting examples of
spiro heterobicyclic ring system include 4-azaspiro[2.4 |hept-
5-yl, 4-oxaspiro[2.4]hept-5-yl, 5S-azaspiro[2.4]hept-5-yl,
7-hydroxy-5-azaspiro[2.4]hept-5-yl, and the like. And the
spiro heterobicyclyl defined herein may be substituted or
unsubstituted, wherein the substituents include, but are not
limited to, oxo (—O), hydroxy, amino, halogen, cyano, aryl,
heteroaryl, alkoxy, alkylamino, alkyl, haloalkyl, alkenyl,
alkynyl, heterocyclyl, thiol, nitro, aryloxy, hydroxy-substi-
tuted alkoxy, hydroxy-substituted alkyl-C(—O)—, alkyl-C
(=0)—, alkyl-S(=—0)—, alkyl-S(—0),—, hydroxy-substi-
tuted alkyl-S(=—O)—, hydroxy-substituted alkyl-S(—0),—,
carboxyalkoxy, and the like.

The term “spiro heterobicyclylene” refers to spiro hetero-
bicyclyl system having two connection points connected to
the rest of the molecule, wherein spiro heterobicyclyl radical
is as defined herein.

The term “spiro bicyclylaliphatic” refers to aliphatic
groups substituted with one or more spiro bicyclyl groups,
wherein the aliphatic group and the spiro bicyclyl group are as
defined herein. Some non-limiting examples include spiro
[2.4]heptylmethyl, spiro[2.4]heptylethyl, spiro[2.4]heptyl-
propyl, spiro[4.4]|nonylmethyl, spiro[4.4]|nonylethyl, 4-aza-
spiro[2.4]hept-5-yl-methyl, 4-azaspiro[2.4]hept-5-yl-ethyl,
4-oxaspiro[2.4]hept-5-yl-ethyl,  S-azaspiro[2.4]hept-5-yl-
propyl, 7-hydroxy-5-azaspiro[2.4]hept-5-yl-propyl, and the
like.

The term “spiro heterobicyclylaliphatic” refers to aliphatic
groups substituted with one or more spiro heterobicyclyl
groups, wherein the aliphatic group and the fused heterobi-
cyclyl group are as defined herein. Some non-limiting
examples include 4-azaspiro[2.4]hept-5-yl-methyl, 4-aza-
spiro[2.4]hept-5-yl-ethyl,  4-oxaspiro[2.4]hept-5-yl-ethyl,
S-azaspiro[2.4]hept-5-yl-propyl, 7-hydroxy-5-azaspiro[2.4]
hept-5-yl-propyl, and the like.

The term “spiro bicycloxy” refers to optionally substituted
spiro bicyclyl radicals, as defined herein, oxy-containing
spiro bicyclyl radicals attached through an oxygen atom to
other radicals, wherein the spiro bicyclyl radical is as defined
herein. Some non-limiting examples include spiro[2.4]hep-
tyl-2-oxy, spiro[2.4]heptyl-3-oxy, spiro[2.4]heptyl-4-oxy,
spiro[4.4]nonyl-2-0xy, spiro[4.4]nonyl-4-0xy, 4-azaspiro
[2.4]hept-5-0xy, and the like.

The term “spiro heterobicycloxy” refers to optionally sub-
stituted spiro heterobicyclyl radicals, as defined herein, oxy-
containing spiro heterobicyclyl radicals attached through an
oxygen atom to other radicals. Some non-limiting examples
include 4-azaspiro|2.4]hept-5-yloxy, 4-oxaspiro[2.4|hept-5-
yloxy, 5-azaspiro[2.4|hept-5-yloxy, and the like.

The term “spiro bicyclylamino” refers to an amino group
substituted with one or two spiro bicyclyl groups, wherein the
spiro bicyclyl group is as defined herein. Some non-limiting
examples include spiro[2.4]heptyl-2-amino, spiro[2.4]hep-
tyl-3-amino, spiro[2.4]heptyl-4-amino, spiro[4.4]nonyl-2-
amino, spiro[4.4]nonyl-4-amino, 4-azaspiro[2.4]hept-5-
amino, and the like.

The term “spiro heterobicyclylamino™ refers to an amino
group substituted with one or two spiro heterobicyclyl
groups, wherein the spiro heterobicyclyl group is as defined



US 9,434,695 B2

53

herein. Some non-limiting examples include 4-azaspiro[2.4]
hept-5-ylamino, 4-oxaspiro[2.4]hept-2-ylamino, 4-oxaspiro
[2.4]hept-5-ylamino, 5-azaspiro[2.4]hept-5-ylamino, and the
like.

The term “spiro bicyclylalkoxy” refers to alkoxy groups
substituted with one or more spiro bicyclyl groups, wherein
the spiro bicyclyl group is as defined herein. Some non-
limiting examples include spiro[2.4 |heptyl-2-methoxy, spiro
[2.4]heptyl-3-ethoxy, spiro[2.4]heptyl-4-ethoxy, spiro[4.4]
nonyl-2-methoxy, spiro[4.4]nonyl-4-propoxy, 4-azaspiro
[2.4]hept-5-methoxy, and the like.

The term “spiro heterobicyclylalkoxy” refers to alkoxy
groups substituted with one or more spiro heterobicyclyl
groups, wherein the spiro heterobicyclyl group is as defined
herein. Some non-limiting examples include 4-azaspiro[2.4]
hept-5-yl-methoxy, 4-azaspiro[2.4 |hept-2-yl-ethoxy, 4-oxas-
piro[2.4]hept-5-yl-ethoxy, S-azaspiro[2.4]hept-5-yl-pro-
poxy, and the like.

The term “spiro bicyclylalkyamino” refers to alkylamino
groups substituted with one or more spiro bicyclyl groups,
wherein the spiro bicyclyl group is as defined herein. Some
non-limiting examples include spiro[2.4]heptyl-2-methy-
lamino, spiro[2.4]heptyl-3-ethylamino, spiro[2.4]heptyl-4-
ethylamino, spiro[4.4|nonyl-2-methylamino, spiro[4.4]
nonyl-4-propylamino, 4-azaspiro[2.4]hept-5-methylamino,
and the like.

The term “spiro heterobicyclylalkyamino™ refers to alky-
lamino groups substituted with one or more spiro heterobi-
cyclyl groups, wherein the spiro heterobicyclyl group is as
defined herein. Some non-limiting examples include 4-aza-
spiro[2.4]hept-5-yl-methylamino, 4-azaspiro[2.4]hept-2-yl-
ethylamino, 4-oxaspiro[2.4]hept-5-yl-ethylamino, 5-aza-
spiro[2.4]hept-5-yl-propylamino, and the like.

The term “spiro bicycloxyalkoxy” refers to alkoxy groups
substituted with one or more spiro bicycloxy groups, wherein
the alkoxy group and the spiro bicyclyl group are as defined
herein. Some non-limiting examples include spiro[2.4]hep-
tyl-2-oxyethoxy, spiro[2.4]heptyl-3-oxypropoxy, spiro[2.4]
heptyl-4-oxypropoxy, spiro[4.4]nonyl-2-oxyethoxy, spiro
[4.4]nonyl-4-0xypropoxy, 4-azaspiro[2.4]hept-5-
oxypropoxy, and the like.

The term “spiro heterobicycloxyalkoxy” refers to alkoxy
groupsn substituted with one or more spiro heterobicycloxy
groups, wherein the alkoxy group and the spiro heterobicy-
clyl group are as defined herein. Some non-limiting examples
include 4-azaspiro[2.4hept-5-yloxyethoxy, 4-oxaspiro[2.4]
hept-5-yloxyethoxy, S-azaspiro[2.4]hept-5-yloxyethoxy,
4-azaspiro[2.4]hept-5-yloxypropoxy, 4-oxaspiro[2.4|hept-5-
yloxypropoxy, 5-azaspiro[2.4]hept-5-yloxypropoxy, and the
like.

The term “spiro bicyclylaminoalkoxy” refers to alkoxy
groups substituted with one or more spiro bicyclylamino
groups, wherein the alkoxy group and the spiro bicycly-
lamino group are as defined herein. Some non-limiting
examples include spiro[2.4]heptyl-2-aminoethoxy, spiro
[2.4]heptyl-3-aminopropoxy,  spiro[2.4]heptyl-4-aminoet-
hoxy, spiro[4.4]nonyl-2-aminoethoxy, spiro[4.4]|nonyl-4-
aminopropoxy, 4-azaspiro[2.4]hept-S-aminopropoxy, and
the like.

The term “spiro heterobicyclylaminoalkoxy” refers to
alkoxy groups substituted with one or more spiro heterobicy-
clylamino groups, wherein the alkoxy group and the spiro
heterobicyclylamino group are as defined herein. Some non-
limiting examples include 4-azaspiro[2.4]hept-5-ylamino
ethoxy, 4-oxaspiro|2.4]hept-2-ylaminopropoxy, 4-oxaspiro
[2.4]hept-5-ylaminoethoxy, 5-azaspiro[2.4]hept-5-ylamino-
propoxy, and the like.
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As described herein, a bond drawn from a substituent to the
center of one ring within a ring system (as shown below)
represents substitution of the substituent at any substitutable
position on the ring A and ring B. For example, Figure a
represents possible substitution in any of the positions on the
A ring and B ring shown in Figure b.

Figure a
AN
B —R
Z
N)
Figure b
R R
R R
AN
B
F
R N R

As described herein, a dot line drawn together with a bond
within a ring system (as shown in Figure c) represents either
a double bond or a single bond. For example, structure in
Figure ¢ represents any structures selected from Figure d.

Figure ¢
Vs
vy vy
[: |
Vo V2
Figure d
Vs Vs Vs Vs
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I | Il | I | I |
V4\ /V2 V4\ /V2 V4\ /VZ V4\V/V2
3
Figure e
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As described herein, two attaching points either E or E',
within a ring system (as shown in Figure e), attach to the rest
of the molecule, e.g., E and E' may be used interchangeably
with each other.

Unless otherwise stated, structures depicted herein are also
meant to include all isomeric (e.g., enantiomeric, diastereo-
meric, and geometric (or conformational)) forms of'the struc-
ture, for example, the R and S configurations for each asym-
metric center, (Z) and (E) double bond isomers, and (Z) and
(E) conformational isomers. Therefore, single stereochemi-
cal isomers as well as enantiomeric, diastereomeric, or geo-
metric (or conformational) mixtures of the present com-
pounds are within the scope disclosed herein.

The term “prodrug” refers to a compound that is trans-
formed in vivo into a compound of Formula (I). Such a
transformation can be affected, for example, by hydrolysis in
blood or enzymatic transformation of the prodrug form to the
parent form in blood or tissue. Prodrugs of the compounds



US 9,434,695 B2

55

disclosed herein may be, for example, esters. Esters that may
be utilized as prodrugs in the present invention are phenyl
esters, aliphatic (C,-C,,) esters, acyloxymethyl esters, car-
bonates, carbamates, and amino acid esters. For example, a
compound disclosed herein that contains an OH group may
be acylated at this position in its prodrug form. Other prodrug
forms include phosphates, such as, for example those phos-
phates resulting from the phosphonation of an OH group on
the parent compound. A thorough discussion of prodrugs is
provided in Higuchi et al., Pro-drugs as Novel Delivery Sys-
tems, Vol. 14, A.C.S. Symposium Series; Roche et al., ed.,
Bioreversible Carriers in Drug Design, American Pharma-
ceutical Association and Pergamon Press, 1987; Rautio et al.,
Prodrugs: Design and Clinical Applications, Nature Reviews
Drug Discovery, 2008, 7, 255-270, and Hecker et al., Pro-
drugs of Phosphates and Phosphonates, J. Med. Chem., 2008,
51, 2328-2345, all of which are incorporated herein by refer-
ence.

Unless otherwise stated, all tautomeric forms of the com-
pounds disclosed herein are within the scope of the invention.
Additionally, unless otherwise stated, structures depicted
herein are also meant to include compounds that differ only in
the presence of one or more isotopically enriched atoms.

A “metabolite” is a product produced through metabolism
in the body of a specified compound or salt thereof. Metabo-
lites of a compound may be identified using routine tech-
niques known in the art and their activities determined using
tests such as those described herein. Such products may result
for example from the oxidation, reduction, hydrolysis, ami-
dation, deamidation, esterification, deesterification, enzy-
matic cleavage, and the like, of the administered compound.
Accordingly, the invention includes metabolites of com-
pounds disclosed herein, including compounds produced by a
process comprising contacting a compound disclosed herein
with a mammal for a period of time sufficient to yield a
metabolic product thereof.

Stereochemical definitions and conventions used herein
generally follow Parker et al., McGraw-Hill Dictionary of
Chemical Terms (1984) McGraw-Hill Book Company, New
York and Eliel et al., “Stereochemistry of Organic Com-
pounds”, John Wiley & Sons, Inc., New York, 1994. The
compounds disclosed herein may contain asymmetric or
chiral centers, and therefore exist in different stereoisomeric
forms. It is intended that all stereoisomeric forms of the
compounds disclosed herein, including but not limited to,
diastereomers, enantiomers and atropisomers, as well as mix-
tures thereof such as racemic mixtures, form part of the
present invention. Many organic compounds existin optically
active forms, i.e., they have the ability to rotate the plane of
plane-polarized light. In describing an optically active com-
pound, the prefixes D and L, or R and S, are used to denote the
absolute configuration of the molecule about its chiral
center(s). The prefixes d and 1 or (+) and (-) are employed to
designate the sign of rotation of plane-polarized light by the
compound, with (-) or ] meaning that the compound is levoro-
tatory. A compound prefixed with (+) or d is dextrorotatory.
For a given chemical structure, these stereoisomers are iden-
tical except that they are mirror images of one another. A
specific stereoisomer may also be referred to as an enanti-
omer, and a mixture of such isomers is often called an enan-
tiomeric mixture. A 50:50 mixture of enantiomers is referred
to as aracemic mixture or a racemate, which may occur where
there has been no stereoselection or stereospecificity in a
chemical reaction or process. The term “racemic mixture” or
“racemate” refers to an equimolar mixture of two enantio-
meric species, devoid of optical activity.
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The term “tautomer” or “tautomeric form” refers to struc-
tural isomers of different energies which are interconvertible
via a low energy barrier. Some non-limiting examples of
proton tautomers (also known as prototropic tautomers)
include interconversions via migration of a proton, such as
keto-enol and imine-enamine isomerizations. Valence tau-
tomers include interconversions by reorganization of some of
the bonding electrons.

A “pharmaceutically acceptable salts” refers to organic or
inorganic salts of a compound disclosed herein. Pharmaceu-
tically acceptable salts are well known in the art. For example,
Berge et al., describe pharmaceutically acceptable salts in
detail in J. Pharmacol Sci, 1977, 66, 1-19, which is incorpo-
rated herein by reference. Some non-limiting examples of
pharmaceutically acceptable salts include salts of an amino
group formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, phosphoric acid, sulfuric acid and perchlo-
ric acid or with organic acids such as acetic acid, oxalic acid,
maleic acid, tartaric acid, citric acid, succinic acid or malonic
acidor by using other methods used in the art such as ion
exchange. Other pharmaceutically acceptable salts include
adipate, malic acid salts, 2-hydracrylic acid salt, alginate,
ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate,
borate, butyrate, camphorate, camphorsulfonate, cyclopen-
tanepropionate, digluconate, dodecylsulfate, ethane-
sulfonate, formate, fumarate, glucoheptonate, glycerophos-
phate, gluconate, hemisulfate, heptanoate, hexanoate,
hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lac-
tate, laurate, lauryl sulfate, malate, malonate, methane-
sulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate,
palmitate, pamoate, pectinate, persulfate, 3-phenylpropi-
onate, picrate, pivalate, propionate, stearate, thiocyanate,
p-toluenesulfonate, undecanoate, valerate salts, and the like.
Salts derived from appropriate bases include alkali metal,
alkaline earth metal, ammonium and N*(C, , alkyl), salts.
This invention also envisions the quaternization of any basic
nitrogen-containing groups of the compounds disclosed
herein. Water or oilsoluble or dispersable products may be
obtained by such quaternization. Representative alkali or
alkaline earth metal salts include sodium, lithium, potassium,
calcium, magnesium, and the like. Further pharmaceutically
acceptable salts include, when appropriate, nontoxic ammo-
nium, quaternary ammonium, and amine cations formed
using counterions such as halide, hydroxide, carboxylate,
sulfate, phosphate, nitrate, C,_g sulfonate or aryl sulfonate.

A “solvate” refers to an association or complex of one or
more solvent molecules and a compound disclosed herein.
Some non-limiting examples of solvents that form solvates
include water, isopropanol, ethanol, methanol, DMSO, ethyl
acetate, acetic acid, and ethanolamine. The term “hydrate”
refers to the complex where the solvent molecule is water.

The term “protecting group” or “Pg” refers to a substituent
that is commonly employed to block or protect a particular
functionality while reacting with other functional groups on
the compound. For example, an “amino-protecting group” is
a substituent attached to an amino group that blocks or pro-
tects the amino functionality in the compound. Some non-
limiting examples of suitable amino-protecting groups
include acetyl, trifluoroacetyl, t-butoxycarbonyl (Boc), ben-
zyloxycarbonyl (Cbz) and 9-fluorenylmethylenoxycarbonyl
(Fmoc). Similarly, a “hydroxy-protecting group” refers to a
substituent of a hydroxy group that blocks or protects the
hydroxy functionality. Some non-limiting examples of suit-
able hydroxy-protecting groups include acetyl and silyl. A
“carboxy-protecting group”” refers to a substituent of the
carboxy group that blocks or protects the carboxy function-
ality. Some non-limiting examples of common carboxy-pro-
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tecting groups include —CH,CH,SO,Ph, cyanoethyl, 2-(tri-
methylsilyl)ethyl, 2-(trimethylsilyl)ethoxymethyl, 2-(p-
toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfonyl)ethyl,
2-(diphenyl phosphino)-ethyl, nitroethyl, and the like. For a
general description of protecting groups and their use, see
Greene et al., Protective Groups in Organic Synthesis, John
Wiley & Sons, New York, 1991 and Kocienski et al., Protect-
ing Groups, Thieme, Stuttgart, 2005.

DESCRIPTION OF COMPOUNDS OF THE
INVENTION

Provided herein are new compounds or pharmaceutical
compositions that may be more effective to prevent or treat
human or animal tissue fibrosis. In one aspect, provided
herein are compounds having Formula (I) as shown below:

@

W—H—p—

or a stereoisomer, a geometric isomer, a tautomer, an N-ox-
ide, a hydrate, a solvate, a metabolite, a pharmaceutically
acceptable salt or a prodrug thereof, whereineachV,,V,,V,,
V., A, B, X andY is as defined herein.

In some embodiments, V| is N or CR*, V,, is N or CR?, V,
isN or CR? and V,, is N or CR*, wherein at most one of the V,
V,, Vyand V, is N;

X is abond, NR>, O, S, C,_,, alkylene, C,_,, alkenylene,
C,.,, alkynylene, —R°*—C(=Y)—, —R°*—C(=Y)—0—,
—RC(=Y)—NR’)—, —R*-S(=0)—~ —R*—S
(=0)~—NR")—, or —R*—Y—, wherein each tis 1 or 2;

YisOorS;

A is heterocyclylene, carbocyclylene, fused bicyclylene,
fused heterobicyclylene, spiro bicyclylene, spiro heterobicy-
clylene, arylene and heteroarylene;

B is alkoxy, hydroxy-substituted alkoxy, —NR’R",
—C(=0)NR'R7*, —OC(=0)NR'R"*, —OC(=0)OR’,
—NR")C(=0O)NR'R*, —N(R”)C(=0)OR"%, —N(R")C
(=0)—R"", R'R™*N—S(=0),—, R’S(=0)—, R’
S(=0O)NR’*)—, C,_,, carbocyclyl, C,_,, cycloalkyl, het-
erocyclyl, aryl, heteroaryl, fused bicyclyl, fused heterobicy-
clyl, spiro bicyclyl, or spiro heterobicyclyl;

or A, X and B together form a group having Formula (II):

an

R,

N
L~

D,

N

wherein D is NR>, O, S, or CR'R"%;
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R'is H, F, Cl, Br, I, cyano, hydroxy, R”“R"N—, —C(=0)
NR’R7¢, —OC(=0)NRR”%, —OC(=0)OR’, —N(R")C
(=O)NR'R"%, —N(R")C(=0)OR™, —NR")C(=0)—
R, R’R™N—S8(=0),—, R’S(=0),—, R’S(=0)N
(R7%)—, R7*R"N-alkyl, R’S(=0),-alkyl, R"R7*N—C(=0)-
alkyl, R7“R’N-alkoxy, R’S(=0)-alkoxy, R'R*N—C
(=0)-alkoxy, aliphatic, haloalkyl, alkoxy, hydroxyalkoxy,
aminoalkoxy, hydroxy-substituted aminoalkoxy, haloalkoxy,
amino-substituted  haloalkoxy, alkylaminohaloalkoxy,
hydroxy-substituted haloalkoxy, alkylaminoalkoxy, alkoxy-
alkoxy, cycloalkyloxy, arylalkoxy, arylalkylamino, het-
eroarylalkoxy, heteroarylalkylamino, heterocyclylalky-
lamino, cycloalkylamino, heterocyclylalkoxy,
carbocyclylalkoxy, carbocyclylalkylamino, heterocyclyl(hy-
droxyalkoxy), carbocyclyl(hydroxyalkoxy), aryl(thydroxy-
alkoxy), aryloxyalkoxy, aryloxy, heteroaryloxy, heteroary-
loxyalkoxy, heterocyclyloxyalkoxy, carbocyclyloxyalkoxy,
heterocyclyloxy, azidoalkoxy, fused bicyclyl, fused heterobi-
cyclyl, fused bicyclyl aliphatic, fused heterobicyclyl ali-
phatic, fused bicycloxy, fused heterobicycloxy, fused bicy-
clylamino, fused heterobicyclylamino, fused bicyclylalkoxy,
fused heterobicyclylalkoxy, fused bicyclylalkylamino, fused
heterobicyclylalkylamino, fused bicycloxyalkoxy, fused het-
erobicycloxyalkoxy, fused bicyclylaminoalkoxy, fused het-
erobicyclylaminoalkoxy, fused bicyclyl-C(—O)—, fused
bicyclyl-C(—0)O—, fused heterobicyclyl-C(—O)—, fused
heterobicyclyl-C(—0)O—, fused bicyclylamino-C(—O)—,
fused heterobicyclylamino-C(—O)—, fused bicyclyl-C
(=0)N(R")—, fused heterobicyclyl-C(=O)N(R")—, spiro
bicyclyl, spiro heterobicyclyl, spiro bicyclyl aliphatic, spiro
heterobicyclyl aliphatic, spiro bicycloxy, spiro heterobicy-
cloxy, spiro bicyclylamino, spiro heterobicyclylamino, spiro
bicyclylalkoxy, spiro heterobicyclylalkoxy, spiro bicyclyla-
Ikylamino, spiro heterobicyclylalkylamino, spiro bicycloxy-
alkoxy, spiro heterobicycloxyalkoxy, spiro bicyclylami-
noalkoxy, spiro heterobicyclylaminoalkoxy, spiro bicyclyl-C
(=0)—, spiro bicyclyl-C(—0)O—, spiro heterobicyclyl-C
(=0)—, spiro  heterobicyclyl-C(—0)0O—, spiro
bicyclylamino-C(—O)—, spiro heterobicyclylamino-C
(=0)—, spiro bicyclyl-C(—=O)N(R”)—, spiro heterobicy-
clyl-C(=0)N(R")—, heterocyclyl, cycloalkyl, aryl, het-
eroaryl, heterocyclyl aliphatic, cycloalkyl aliphatic, aryl
aliphatic, heteroaryl aliphatic, aryl-(CH,),-G-(CH,),,— het-
eroaryl-(CH,),-G-(CH,),,—, heterocyclyl-(CH,),-G-
(CH,),,—, or cycloalkyl-(CH,),-G-(CH,),,—, wherein each
G is O, 8, NR?, S(=0), S(=0),, C(=0), —C(=O)N
(R7)y—, —OC(=O0O)N(R")—, —OC(=0)—, —NR")C
(=ONR")—, —(R)N—S(=0),—, —OS(=0),—, or
—OS(=0)N(R7)—; each tis 1 or 2; each p and m is inde-
pendently O, 1, 2, 3 or 4; or wherein each of the Cg_,, aryl-
(CH,),-G-(CH,),—, C, heteroaryl-(CH,),-G-(CH,),,—,
C,.0  heterocyclyl-(CH,),-G-(CH,),—, and C,
cycloalkyl-(CH,),-G-(CH,),,— is optionally substituted by
one or more F, Cl, Br, I, C,_alkyl, C, ¢ alkynyl, C, , alkoxy
or cyano;

R?is H, F, Cl, Br, 1, cyano, hydroxy, R7“R’"N—, —C(—0)
NRR7%, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NR'R"%, —N(R")C(=0)OR™, —NR")C(=0)—
R, R'R™N—S(=0),—, R’'S(=0),— R'S(=0)N
(R7*)—, R7*R"N-alkyl, R’S(=0),-alkyl, R’R7*N—C(=0)-
alkyl, R7“R’N-alkoxy, R’S(=0)-alkoxy, R’R*N—C
(=0)-alkoxy, aliphatic, haloalkyl, alkoxy, hydroxyalkoxy,
aminoalkoxy, hydroxy-substituted aminoalkoxy, haloalkoxy,
amino-substituted  haloalkoxy, alkylaminohaloalkoxy,
hydroxy-substituted haloalkoxy, alkylaminoalkoxy, alkoxy-
alkoxy, arylalkoxy, arylalkylamino, heteroarylalkoxy, het-
eroarylalkylamino, heterocyclylalkylamino, cycloalkyloxy,
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cycloalkylamino, heterocyclylalkoxy, carbocyclylalkoxy,
carbocyclylalkylamino, heterocyclyl(hydroxyalkoxy), car-
bocyclyl(hydroxyalkoxy), aryl(hydroxyalkoxy), aryloxy-
alkoxy, aryloxy, heteroaryloxy, heteroaryloxyalkoxy, hetero-
cyclyloxyalkoxy, carbocyclyloxyalkoxy, heterocyclyloxy,
azidoalkoxy, fused bicyclyl, fused heterobicyclyl, fused bicy-
clyl aliphatic, fused heterobicyclyl aliphatic, fused bicycloxy,
fused heterobicycloxy, fused bicyclylamino, fused heterobi-
cyclylamino, fused bicyclylalkoxy, fused heterobicyclyla-
lkoxy, fused bicyclylalkylamino, fused heterobicyclylalky-
lamino, fused bicycloxyalkoxy, fused
heterobicycloxyalkoxy, fused bicyclylaminoalkoxy, fused
heterobicyclylaminoalkoxy, fused bicyclyl-C(—O)—, fused
bicyclyl-C(—0)O—, fused heterobicyclyl-C(—O)—, fused
heterobicyclyl-C(—0)O—, fused bicyclylamino-C(—O)—,
fused heterobicyclylamino-C(—O)—, fused bicyclyl-C
(=0)N(R")—, fused heterobicyclyl-C(=O)N(R7)—, spiro
bicyclyl, spiro heterobicyclyl, spiro bicyclyl aliphatic, spiro
heterobicyclyl aliphatic, spiro bicycloxy, spiro heterobicy-
cloxy, spiro bicyclylamino, spiro heterobicyclylamino, spiro
bicyclylalkoxy, spiro heterobicyclylalkoxy, spiro bicyclyla-
lkylamino, spiro heterobicyclylalkylamino, spiro bicycloxy-
alkoxy, spiro heterobicycloxyalkoxy, spiro bicyclylami-
noalkoxy, spiro heterobicyclylaminoalkoxy, spiro bicyclyl-C
(=0)—, spiro bicyclyl-C(—0O)O—, spiro heterobicyclyl-C
(=0)—, spiro  heterobicyclyl-C(—0)O—, spiro
bicyclylamino-C(—O)—, spiro heterobicyclylamino-C
(=0)—, spiro bicyclyl-C(—O)N(R”)—, spiro heterobicy-
clyl-C(=0)N(R")—, heterocyclyl, cycloalkyl, aryl, C,_, het-
eroaryl, heterocyclyl aliphatic, cycloalkyl aliphatic, aryl
aliphatic, heteroaryl aliphatic, aryl-(CH,),-G-(CH,),,—; het-
eroaryl-(CH,),-G-(CH,),,—, heterocyclyl-(CH,),-G-
(CH,),,— or cycloalkyl-(CH,),-G-(CH,),,—, wherein each
G is O, 8, NR?, S(=0), S(=0),, C(=0), —C(=0O)N
(R")—, —OC(=O0O)N(R")—, —OC(=0)—, —NR")C
(=ONR")—, —(R)N—S(=0),—, —O0S(=0),—, or
—OS(=0)N(R7)—; each tis 1 or 2; each p and m is inde-
pendently 0, 1, 2, 3 or 4;

R? is H, F, Cl, I, cyano, R’R’*°N—, —C(=0)NR'R"?,
—OC(=0)NR'R7*, —OC(=0)0OR”, —N(R")C(=0)
NRR™, —NR)C(=0)OR"*, —NRC(=0)—R",
R’R7*N—S(=0),—, R’S(=0),—, R’S(=0)NR™*)—,
R7*R"N-alkyl, R’S(=0),-alkyl, R'R7*N—C(=0)-alkyl,
R7“R’N-alkoxy, R’S(=0),-alkoxy, R’R7*N—C(=0)-
alkoxy, aliphatic, C,_,, haloalkyl, aryl-C,_,, alkoxy, here-
toaryl-C,_, , alkoxy, cycloalkyl-C,_,, alkoxy, fused bicyclyl-
C,_; alkoxy, C, , heteroaryl, substituted aryl, heterocyclyl,
cycloalkyl, heterocyclyl aliphatic, cycloalkyl aliphatic, C,_,
heteroaryl aliphatic, substituted aryl C, , , alkyl, heterocycly-
lalkyl, alkoxy, hydroxyalkoxy, aminoalkoxy, hydroxy-substi-
tuted  aminoalkoxy, haloalkoxy, amino-substituted
haloalkoxy, alkylaminohaloalkoxy, hydroxy-substituted
haloalkoxy, alkylaminoalkoxy, alkoxyalkoxy, aryl-C,
alkoxy, heterocyclylalkoxy, carbocyclylalkoxy, heterocyclyl
(hydroxyalkoxy), carbocyclylthydroxyalkoxy), aryl(hy-
droxyalkoxy), aryloxyalkoxy, arylaminoalkoxy, aryloxy, het-
eroaryloxyalkoxy, heterocyclyloxyalkoxy,
carbocyclyloxyalkoxy, heterocyclyloxy, cycloalkyloxy, azi-
doalkoxy, fused bicyclyl, fused heterobicyclyl, fused bicyclyl
aliphatic, fused heterobicyclyl aliphatic, fused bicycloxy,
fused heterobicycloxy, fused bicyclylamino, fused heterobi-
cyclylamino, fused bicyclylalkoxy, fused heterobicyclyla-
lkoxy, fused bicyclylalkylamino, fused heterobicyclylalky-
lamino, fused bicycloxyalkoxy, fused
heterobicycloxyalkoxy, fused bicyclylaminoalkoxy, fused
heterobicyclylaminoalkoxy, fused bicyclyl-C(—O)—, fused
bicyclyl-C(—0)O—, fused heterobicyclyl-C(—O)—, fused
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heterobicyclyl-C(—0)O—, fused bicyclylamino-C(—O)—,
fused heterobicyclylamino-C(—O)—, fused bicyclyl-C
(=0)N(R")—, fused heterobicyclyl-C(=O)N(R")—, spiro
bicyclyl, spiro heterobicyclyl, spiro bicyclyl aliphatic, spiro
heterobicyclyl aliphatic, spiro bicycloxy, spiro heterobicy-
cloxy, spiro bicyclylamino, spiro heterobicyclylamino, spiro
bicyclylalkoxy, spiro heterobicyclylalkoxy, spiro bicyclyla-
Ikylamino, spiro heterobicyclylalkylamino, spiro bicycloxy-
alkoxy, spiro heterobicycloxyalkoxy, spiro bicyclylami-
noalkoxy, spiro heterobicyclylaminoalkoxy, spiro bicyclyl-C
(=0)—, spiro bicyclyl-C(—0)O—, spiro heterobicyclyl-C
(=0)—, spiro  heterobicyclyl-C(—0)0O—, spiro
bicyclylamino-C(—O)—, spiro heterobicyclylamino-C
(=0)—, spiro bicyclyl-C(—=O)N(R”)—, spiro heterobicy-
clyl-C(=0)NR")—, aryl-(CH,),-G-(CH,),,—, heteroaryl-
(CH,),-G-(CH,),,— heterocyclyl-(CH,),-G-(CH,),,—, or
cycloalkyl-(CH,),-G-(CH,),,—, wherein each G is O, S,
NR?, S(=0), S(=0),, C(=0), —C(=O0)N({R")—, —OC
(ONR)—, —OC(=0)—, —NR)CEONR)—,
—(R)H)N—S(=0),—, —O0S(=0),—, or —OS(=0O)N
(R”)—; each tis 1 or 2; each p and m is independently 0, 1, 2,
3or4;

R* is H, F, I, cyano, hydroxy, R"“R"N—, —C(—0)
NRR7%, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NR'R"%, —N(R")C(=0)OR™, —NR")C(=0)—
R, R'R™N—S(=0),—, R’'S(=0),— R'S(=0)N
(R7*)—, R7*R"N-alkyl, R’S(=0),-alkyl, R’R7*N—C(=0)-
alkyl, R7“R’N-alkoxy, R’S(=0)-alkoxy, R’R*N—C
(=O0)-alkoxy, aliphatic, haloalkyl, C,,, alkoxy,
hydroxyalkoxy, aminoalkoxy, hydroxy-substituted ami-
noalkoxy, haloalkoxy, amino-substituted haloalkoxy, alky-
laminohaloalkoxy, hydroxy-substituted haloalkoxy, alky-
laminoalkoxy, alkoxyalkoxy, C;_s cycloalkyloxy, arylalkoxy,
heteroarylalkoxy, heteroarylalkylamino, heterocyclylalky-
lamino, C,_|, cycloalkoxy, cycloalkylamino, heterocyclyla-
Ikoxy, carbocyclylalkoxy, carbocyclylalkylamino, heterocy-
clyl(hydroxyalkoxy), carbocyclyl(thydroxyalkoxy), aryl
(hydroxyalkoxy), aryloxyalkoxy, aryloxy, heteroaryloxy,
heteroaryloxyalkoxy, heterocyclyloxyalkoxy, carbocycly-
loxyalkoxy, heterocyclyloxy, azidoalkoxy, fused bicyclyl,
fused heterobicyclyl, fused bicyclyl aliphatic, fused hetero-
bicyclyl aliphatic, fused bicycloxy, fused heterobicycloxy,
fused bicyclylamino, fused heterobicyclylamino, fused bicy-
clylalkoxy, fused heterobicyclylalkoxy, fused bicyclylalky-
lamino, fused heterobicyclylalkylamino, fused bicycloxy-
alkoxy, fused heterobicycloxyalkoxy, fused
bicyclylaminoalkoxy, fused heterobicyclylaminoalkoxy,
fused bicyclyl-C(—0)—, fused bicyclyl-C(—0O)O—, fused
heterobicyclyl-C(—O)—, fused heterobicyclyl-C(—0)O—,
fused bicyclylamino-C(—O)—, fused heterobicyclylamino-
C(=0)—, fused bicyclyl-C(=0O)N(R7)—, fused heterobi-
cyclyl-C(=0)N(R”)—, spiro bicyclyl, spiro heterobicyclyl,
spiro bicyclyl aliphatic, spiro heterobicyclyl aliphatic, spiro
bicycloxy, spiro heterobicycloxy, spiro bicyclylamino, spiro
heterobicyclylamino, spiro bicyclylalkoxy, spiro heterobicy-
clylalkoxy, spiro bicyclylalkylamino, spiro heterobicyclyla-
Ikylamino, spiro bicycloxyalkoxy, spiro heterobicycloxy-
alkoxy, spiro bicyclylaminoalkoxy, spiro
heterobicyclylaminoalkoxy, spiro bicyclyl-C(—O)—, spiro
bicyclyl-C(—0)O—, spiro heterobicyclyl-C(—O)—, spiro
heterobicyclyl-C(—0O)O—, spiro bicyclylamino-C(—O)—,
spiro heterobicyclylamino-C(—O)—, spiro bicyclyl-C(—0O)
N(R")—, spiro heterobicyclyl-C(—O)N(R”)—, heterocy-
clyl, cycloalkyl, aryl, heteroaryl, heterocyclyl aliphatic,
cycloalkyl aliphatic, aryl C,_|, aliphatic, heteroary] aliphatic,
aryl-(CH,),-G-(CH,),,—, heteroaryl-(CH,),-G-(CH,),,—,
heterocyclyl-(CH,),-G-(CH,),,—, or cycloalkyl-(CH,),-G-
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(CH,),—, wherein each G is O, S, NR’, S(=0), S(=0),,
C(=0), —C(=O)NR")—, —OC(=O)NR")—, —OC
(=0)—, —NRHC(=ONR")—, —R)N—S(=0),—,
—O0S(=0),—, or —OS(=0)N(R”)—; each tis 1 or 2; each
p and m is independently O, 1, 2, 3 or 4;

each R’ is independently H, R’R7*NC(=0)—, R’0OC
(=0)—, R’C(=0)—, R'R"*NS(=0)—, R’0S(=0)—,
R7$(=0)—, RR7*NS(=0),—, R’0S(=0),— R’
S(=—0),—, aliphatic, haloaliphatic, hydroxyaliphatic, ami-
noaliphatic, alkoxyaliphatic, alkylaminoaliphatic, alkylthio-
aliphatic, arylaliphatic, heteroarylaliphatic, heterocyclyla-
liphatic, cycloalkylaliphatic, aryloxyaliphatic,
heterocyclyloxyaliphatic, cycloalkyloxyaliphatic, arylami-
noaliphatic, heterocyclylaminoaliphatic, cycloalkylami-
noaliphatic, aryl, heteroaryl, heterocyclyl or carbocyclyl;

each R*? is independently H, hydroxy, amino, F, Cl, Br, 1,
cyano, oxo (—Q), R7R’'N—, —C(=0)NR'R’¢, —OC
(=O)NR'R"%, —OC(=0)OR’, —N(R")C(=0)NR'R"%,
—N(R")C(=0)OR”?, —N(R")C(=0)—R"%, R'R7*N—S
(=0),—, R'S(=0),—, R’S(=0),NR’)—, R’*R’N-
alkyl, R7S(=0)-alkyl, R’R7*N—C(=0)-alkyl, R7“R’N-
alkoxy, R7S(=0)-alkoxy, R’R7*N—C(=0)-alkoxy, aryl,
heteroaryl, alkoxy, alkyl, alkenyl, alkynyl, heterocyclyl, mer-
capto, nitro, aralkyl, arylamino, heteroarylamino, arylalky-
lamino, heteroarylalkylamino, heteroaryloxy, heteroaryla-
Ikyl, arylalkoxy, heteroarylalkoxy, heterocyclyloxy,
heterocyclylalkoxy, heterocyclylamino, heterocyclylalky-
lamino or aryloxy;

each R® is independently a bond, C,_, alkylene, C,_,,
alkenylene, or C,_,, alkynylene; and

each R’ and R’ is independently H, aliphatic,
haloaliphatic, hydroxyaliphatic, aminoaliphatic, alkoxy-
aliphatic, alkylaminoaliphatic, alkylthioaliphatic, aryla-
liphatic, heteroarylaliphatic, heterocyclylaliphatic,
cycloalkylaliphatic, aryloxyaliphatic, heterocyclyloxy-
aliphatic, cycloalkyloxyaliphatic, arylaminoaliphatic, het-
erocyclylaminoaliphatic, cycloalkylaminoaliphatic, aryl,
heteroaryl, heterocyclyl or carbocyclyl; with the proviso that
where R” and R7“ are bonded to the same nitrogen atom, R’
and R7, together with the nitrogen atom they are attached to,
optionally form a substituted or unsubstituted 3-8 membered
ring or a substituted or unsubstituted spiro bicyclic or fused
bicyclic ring;

wherein each of NR’>, —R*—C(=Y)—, —R°—C
(=Y)—0—, —R*—C(=Y)—NR®>)—, —R*—S(=0),—,
—R*—§(=0),—NR")—, —R*~—Y—, R“R'N—,
—C(=0)NR'R7*, —OC(=0)NR'R"*, —OC(=0)OR’,
—NR")C(=0O)NR'R"*, —N(R”)C(=0)OR"%, —N(R")C
(=0)—R"", R'R*N—S(=0),—, R’S(=0)—, R’
S(=O)NR™)—, R7“R”N-alkyl, R7S(=0),-alkyl,
R’R7*“N—C(=0)—C,_, alkyl, R7°R’"N—C,_, alkoxy, R’S
(=0)-alkoxy, R’R”*“N—C(=0)-alkoxy, R’R"*“NC(=0)—,
R’0C(=0)—, R’C(=0)—, RR7“NS(=0)—, R’0S
(=0)— R’S(=0)— R'R™NS(=0),— R'0S(=0),—.
R7S(=0),—, R7*R"N-aliphatic, aryl-(CH,),-G-(CH,),—,
heteroaryl-(CH,),-G-(CH,),,—,  heterocyclyl-(CH,),-G-
(CH,),,— cycloalkyl-(CH,) -G-(CH,),,—, hydroxy-substi-
tuted C, ¢ alkyl-C(—0)—, C, 4 alkyl-C(—0)—, C, ¢ alkyl-
S(=0)—, C,_ alkyl-S(—0),—, hydroxy-substituted C,
alkyl-S(—0O)—, hydroxy-substituted C, , alkyl-S(—0),—,
carboxy C,_ alkoxy, haloalkyl, heterocyclylalkyl, heterocy-
clylalkoxy, heterocyclylalkylamino, heterocyclylamino,
cycloalkyl, cycloalkylaliphatic, cycloalkylamino, cycloalky-
loxyaliphatic, cycloalkylalkoxy, cycloalkylalkylamino, car-
bocyclylaliphatic, aralkyl, aryloxyalkyl, heteroaryloxy-
aliphatic, aliphatic, alkoxy, hydroxyalkoxy, aminoalkoxy,
hydroxy-substituted C, 4 alkoxy, hydroxy-substituted ami-
noalkoxy, haloalkoxy, amino-substituted haloalkoxy, alky-
laminohaloalkoxy, hydroxy-substituted haloalkoxy, alky-
laminoalkoxy, alkoxyalkoxy, arylalkoxy, arylalkylamino,
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heterocyclylalkoxy, carbocyclylalkoxy, heterocyclyl(hy-
droxyalkoxy), carbocyclyl(hydroxyalkoxy), aryl(thydroxy-
alkoxy), aryloxyalkoxy, heteroaryloxyalkoxy, aryloxy, ary-
lamino, heterocyclyloxyalkoxy, carbocyclyloxyalkoxy,
cycloalkyloxy, azidoalkoxy, fused bicyclyl, fused heterobi-
cyclyl, fused bicyclyl aliphatic, fused heterobicyclyl ali-
phatic, fused bicycloxy, fused heterobicycloxy, fused bicy-
clylamino, fused heterobicyclylamino, fused bicyclylalkoxy,
fused heterobicyclylalkoxy, fused bicyclylalkylamino, fused
heterobicyclylalkylamino, fused bicycloxyalkoxy, fused het-
erobicycloxyalkoxy, fused bicyclylaminoalkoxy, fused het-
erobicyclylaminoalkoxy, fused bicyclyl-C(—O)—, fused
bicyclyl-C(—0)O—, fused heterobicyclyl-C(—O)—, fused
heterobicyclyl-C(—0)O—, fused bicyclylamino-C(—O)—,
fused heterobicyclylamino-C(—O)—, fused bicyclyl-C
(=O0)N(R")—, fused heterobicyclyl-C(=O)N(R”)—, spiro
bicyclyl, spiro heterobicyclyl, spiro bicyclyl aliphatic, spiro
heterobicyclyl aliphatic, spiro bicycloxy, spiro heterobicy-
cloxy, spiro bicyclylamino, spiro heterobicyclylamino, spiro
bicyclylalkoxy, spiro heterobicyclylalkoxy, spiro bicyclyla-
Ikylamino, spiro heterobicyclylalkylamino, spiro bicycloxy-
alkoxy, spiro heterobicycloxyalkoxy, spiro bicyclylami-
noalkoxy, spiro heterobicyclylaminoalkoxy, spiro bicyclyl-C
(=0)—, spiro bicyclyl-C(—0)O—, spiro heterobicyclyl-C
(=0)—, spiro  heterobicyclyl-C(—0)0O—, spiro
bicyclylamino-C(—O)—, spiro heterobicyclylamino-C
(=0)—, spiro bicyclyl-C(=O)N(R”)—, spiro heterobicy-
clyl-C(=0)N(R”)—, aryl, heteroaryl, arylaliphatic, het-
eroarylaliphatic, heteroaryloxy, heteroarylamino,
heteroarylalkoxy, heteroarylalkylamino, haloaliphatic,
hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic, alkylami-
noaliphatic, alkylthioaliphatic, cycloalkyl, heterocyclyla-
liphatic, aryloxyaliphatic, heterocyclyloxyaliphatic,
cycloalkyloxyaliphatic, arylaminoaliphatic, heterocycly-
laminoaliphatic, cycloalkylaminoaliphatic, heterocyclyl, car-
bocyclyl, heterocyclylene, carbocyclylene, fused bicy-
clylene, fused heterobicyclylene, spiro bicyclylene, spiro
heterobicyclylene, arylene and heteroarylene is unsubstituted
or substituted with at least one substituent wherein the sub-
stituent is haloalkyl, oxo (—0), hydroxy, amino, F, Cl, Br, 1,
cyano, C,_,, alkoxy, C,_,, alkylamino, C,_,, alkylthio, C,_,,
alkyl, C,_, ,alkenyl, C, | ,alkynyl, mercapto, nitro, C_,, aryl,
C, s heteroaryl, C,_,, heterocyclyl, Cy_,, aryloxy, carboxy,
hydroxy-substituted C,  alkoxy, hydroxy-substituted C,
alkyl-C(—0)—, C,_¢ alkyl-C(—=0)—, C,_¢ alkyl-S(—0)—,
C, alkyl-S(—0),—, hydroxy-substituted C, ; alkyl-S
(=0)—, hydroxy-substituted C, ¢ alkyl-S(—0),—, or car-
boxyC, ¢ alkoxy.

In some embodiments, A is C,_;, heterocyclylene, C;
carbocyclylene, Cs_,, fused bicyclylene, Cs_,, fused hetero-
bicyclylene, Cs_,, spiro bicyclylene, Cs_,, spiro heterobicy-
clylene, Cg_,, arylene, and C, , heteroarylene.

In some embodiments, A is

Q6:|=Qs
Q/ Yo o
1 Q4
N
Q--Qs

wherein each Q,, Q., Qs, Q,, Q5 and Qg is independently
N,NR?, O, S, CR’R”* or CR?, and at most four of the Q,, Q,,
Q,, Qu, Qs and Q4 are N or NR?;
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W, is NR®, O, S, or CR'R7%, each W,, W,, W, and Wy is
independently N, NR®, O, S, CR’R"4, or CR?, and at most
four of the W, W,, W,, W, and W, are N or NR>; and

each R® is independently H, hydroxy, amino, F, CI, Br, 1,
cyano, R7*R'N—, —C(=0)NR'R7“, —OC(=0)NR’R?,
—OC(=0)OR”, —N(R")C(=0O)NR'R"%, —N(R")C(=0)
OR”%, —NR"C(=0)—R", R'R’*N—S8(=0),—, R’S
(=0),—, R7S(=0),N(R7*)—, R7*R"N-alkyl, R7S(=0)-
alkyl, R’R7*N—C(=0)-alkyl, R”*R"N-alkoxy, R’S(=0)-
alkoxy, R’R7*N—C(=0)-alkoxy, aryl, heteroaryl, alkoxy,
alkyl, alkenyl, alkynyl, heterocyclyl, mercapto, nitro, aralkyl,
arylamino, heteroarylamino, arylalkylamino, heteroarylalky-
lamino, heteroaryloxy, heteroarylalkyl, arylalkoxy, het-
eroarylalkoxy, heterocyclyloxy, heterocyclylalkoxy, hetero-
cyclylamino, heterocyclylalkylamino or aryloxy.

In some embodiments, A is

Y

r><j; Es_ E¥ \\F
ESN X N Eg R ]|E / 2 or
I : 2% ~T

wherein each E |, E,, E;, E,, E5, Eg, E-, Eg, F, and F, is
independently N or CR?;

each T and T, is independently NR>, O, S or CR°R®%; and

each R® and R°* is independently H, hydroxy, amino, F, CI,
Br, I, cyano, R7°R’N—, —C(=0O)NR’R’¢, —OC(=0)
NR’R?, —OC(=0)OR’, —N(R7)C(=0)NR'R®,
—NR)C(=0)OR"*, —NR"C(=0)—R"?, R'R"*N—S
(=0),—, R’S(=0),—, R’S(=0),N(R"*)—, R"*R'N—
C, s alkyl, R7S(=0)—C, 4 alkyl, R’'R7*N—C(=0)—C, 4
alkyl, R™“R’'N—C, 4 alkoxy, R’S(=0)—C, , alkoxy,
R'R7*N—C(=0)—C, ¢ alkoxy, C,_;,, aryl, C,_, heteroaryl,
C, ¢ alkoxy, C, ¢ alkyl, C, ¢ alkenyl, C,_¢ alkynyl, C,_,, het-
erocyclyl, mercapto, nitro, C,_,, aryl-C, s-alkyl, C,_,, ary-
lamino, C,_, heteroarylamino, Cg_,, aryl-C, s-alkylamino,
C, o heteroaryl-C, (-alkylamino, C, 4 heteroaryloxy, C, ,
heteroaryl-C, ¢-alkyl, Cg4 ,, aryl-C, s-alkoxy, C,, het-
eroaryl-C, ¢-alkoxy, C,_,, heterocyclyloxy, C,_,, heterocy-
clyl-C, ¢-alkoxy, C,_, heterocyclylamino, C,_, heterocy-
clyl-C, ¢-alkylamino, or Cg_,, aryloxy.
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In other embodiments, A is

64
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-continued

wherein each n is independently 0, 1, 2 or 3; and

each R®" is independently H, hydroxy, amino, F, Cl, Br, 1,
R7*R'N—, —C(=O)NRR"%, —OC(=0)NR’R7*, —OC
(=0)OR’, —N(R7)C(=0)NRR”?, —N(R")C(=0)OR"*,
—NR)C(=0)—R", R'R’*N—S8(=0),—, R’S(=0)
+— R7S(=0),N(R"*)—, cyano, nitro, mercapto, C,_, alkyl,
C, _, haloalkyl, C, , alkoxy, C,_, alkylamino, C,_, alkylthio,
Cq.10 aryl, or C, g heteroaryl.

In some embodiments, B is C,_; alkoxy, hydroxy-substi-
tuted C, , alkoxy, —NR’R”?, —C(=O)NR'R7*, —OC
(=O)NRR"%, —OC(=0)OR’, —N(R")C(=O)NR'R"%,
—NR)C(=0)OR"?, —NR"C(=0)—R"?, R'R"*N—S
(=0),—, R'S(=0),— C,,, carbocyclyl, C,y,
cycloalkyl, C,_,, heterocyclyl, Cq_,, aryl, C, s heteroaryl,
Cs_;, fused bicyclyl, Cs_,, fused heterobicyclyl, Cs_,, spiro
bicyclyl, or C5_,, spiro heterobicyclyl.

In some embodiments, R* is H, F, CI, Br, I, cyano,
hydroxy, R™R'N—, —C(=O)NR'R7*, —OC(=0)
NRR"4, —OC(=0)OR’, —N(R")C(=0)NR'R®,

—N(R")C(=0)0OR”?, —N(R")C(=0)—R"%, R'R7*N—S
(=0),—, R’S(=0),—, R'S(=0),NR’*)—, R"R'N—
C, . alkyl, R7S(=0)—C,_, alkyl, R'R7"N—C(=0)—C,
alkyl, R“R’'N—C, 4 alkoxy, R’S(=0)—C,, alkoxy,
R’R7*“N—C(=0)—C,_, alkoxy, C,_, aliphatic, C,_, alkoxy,
C, ¢ hydroxyalkoxy, C,_¢ aminoalkoxy, hydroxy-substituted
C,_¢ aminoalkoxy, C,_, haloalkoxy, amino-substituted C,
haloalkoxy, C, ¢ alkylamino-C, _c-halealkoxy, hydroxy-sub-
stituted C,_¢ haloalkoxy, C,_¢ alkylamino-C, ¢-alkoxy, C, ¢
alkoxy-C, -alkoxy, C;_;, cycloalkyloxy, C, o aryl-C, -
alkoxy, Cq_,, aryl-C, s-alkylamino, C,, heteroaryl-C, .-
alkoxy, C, g heteroaryl-C, _¢-alkylamino, C,_,, heterocyclyl-
C, ¢alkoxy, C,,, heterocyclyl-C, s-alkylamino, C;_j,
cycloalkylamino, C;_,, carbocyclyl-C, s-alkoxy, C;_,, car-
bocyclyl-C, ¢-alkylamino, C, ;, heterocyclyl(C,_ hydroxy-
alkoxy), C,_,, carbocyclyl(C, ¢ hydroxyalkoxy), C,_,, aryl
(C,.¢ hydroxyalkoxy), C,,, aryloxy-C, s-alkoxy, Cg o
aryloxy, C,_, heteroaryloxy, C,_¢ heteroaryloxy-C, ¢-alkoxy,
C,_ 1o heterocyclyloxy-C, ¢-alkoxy, C;_ ,, carbocyclyloxy-
C, ¢-alkoxy, C,_;, heterocyclyloxy, C, 4 azidoalkoxy, Cs_;,
fused bicyclyl, Cs_,, fused heterobicyclyl, Cs_,, fused bicy-
clyl-C, ¢-aliphatic, C_;, fused heterobicyclyl-C, ;-ali-
phatic, Cs_,, fused bicycloxy, Cs_,, fused heterobicycloxy,
Cs_, , fused bicyclylamino, Cs_, , fused heterobicyclylamino,
Cs_,, fused bicyclyl-C, ¢-alkoxy, Cs_,, fused heterobicyclyl-
C, ¢-alkoxy, Cs_,, fused bicyclyl-C, s-alkylamino, Cs_,,
fused heterobicyclyl-C, ¢-alkylamino, Cs_,, fused bicy-
cloxy-C, ¢-alkoxy, Cs_,, fused heterobicycloxy-C, ¢-
alkoxy, Cs_,, fused bicyclylamino-C, 4-alkoxy, Cs_;, fused
heterobicyclylamino-C, 4-alkoxy, Cs_;, fused bicyclyl-C
(=0)—, C4_,, fused bicyclyl-C(—0)O—, C4_,, fused het-
erobicyclyl-C(—0)—, C,_,, fused heterobicyclyl-C(—0)
O—, Cs_,, fused bicyclylamino-C(—O0)—, Cs_,, fused
heterobicyclylamino-C(—O)—, C,_,, fused bicyclyl-C
(=O0)N(R")—, Cs_,, fused heterobicyclyl-C(=O)N(R")—,
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Cs_,, spiro bicyclyl, Cs_,, spiro heterobicyclyl, Cs_|, spiro
bicyclyl-C, _;-aliphatic, Cs_,, spiro heterobicyclyl-C, ;-ali-
phatic, C,_,, spiro bicycloxy, Cs_,, spiro heterobicycloxy,
Cs_,, spiro bicyclylamino, Cs_,, spiro heterobicyclylamino,
Cs_,, spiro bicyclyl-C, _¢-alkoxy, Cs_,, spiro heterobicyclyl-
C, ¢-alkoxy, Cs ;5 spiro bicyclyl-C, ¢-alkylamino, Cs_,,
spiro heterobicyclyl-C, ¢-alkylamino, Cs_, , spiro bicycloxy-
C,_¢-alkoxy, Cs_;, spiro heterobicycloxy-C, s-alkoxy, Cs_;,
spiro bicyclylamino-C,_s-alkoxy, Cs_,, spiro heterobicycly-
lamino-C,_s-alkoxy, Cs_;, spiro bicyclyl-C(—O0)—, Cs_;,
spiro  bicyclyl-C(—0)O—, C,_,, spiro heterobicyclyl-C
(=0)—, Cs_,, spiro heterobicyclyl-C(—0)O—, C_, , spiro
bicyclylamino-C(—O)—, Cs_,, spiro heterobicyclylamino-
C(=0)—, C4_,, spiro bicyclyl-C(=0)N(R")—, C,_,, spiro
heterobicyclyl-C(=O)N(R")—, C,_,, heterocyclyl, C5_
cycloalkyl, Cy ,, aryl, C, , heteroaryl, C, |, heterocyclyl-
C, ¢-aliphatic, C;_,, cycloalkyl-C, s-aliphatic, Cg_,, aryl-
C, ¢-aliphatic, C, , heteroaryl-C, ¢-aliphatic, C4 ,, aryl-
(CH,),-G-(CH,),,—, C, heteroaryl-(CH,),-G-(CH,),—,
C,_ o heterocyclyl-(CH,),-G-(CH,),,—; or C;_,, cycloalkyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR®, S(=0),
S(=0),, C(=0), —C(=O)NH—, —OC(=—O)NH—,
—OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—O8(=0),—, or —OS(—0)NH—; each tis 1 or 2; each
p and m is independently 0, 1, 2, 3 or 4; or wherein each of
the Cq 4 aryl-(CH,),-G-(CH,),,—, C,_, heteroaryl-(CH,),-
G-(CH,),,— C,_jo heterocyclyl-(CH,),-G-(CH,),,—, and
Cs 44 cycloalkyl-(CH,),-G-(CH,),— is optionally substi-
tuted by one or more F, Cl, Br, 1, C, ¢ alkyl, C, 4 alkynyl,
C, ¢ alkoxy or cyano;

R? is H, E, Cl, Br, I, cyano, hydroxy, R7“R"N—,
—C(=O)NR'R"%, —OC(=0O)NR'R”%, —OC(=0)OR’,
—N(R7)C(=0)NR’R”?, —N(R”)C(=0)OR"%, —N(R")C
(=0)—R", R'R"N—S§(=0),—, R’S(=0),—, R’S
(=0),NR*—, R™R'N—C,, alkyl, R7S(=0)—C,
alkyl, R’R7“N—C(=0)—C,, alkyl, R™“R'N—C,
alkoxy, R’S(=0)—C,_, alkoxy, R’'R""N—C(=0)—C, 4
alkoxy, C,_ aliphatic, C,_ alkoxy, C,_¢ hydroxyalkoxy, C, ¢
aminoalkoxy, hydroxy-substituted C, ¢ aminoalkoxy, C,
haloalkoxy, amino-substituted C, ¢ haloalkoxy, C,  alky-
lamino-C,_s-haloalkoxy, hydroxy-substituted Cis
haloalkoxy, C,_ alkylamino-C, ;-alkoxy, C, ¢ alkoxy-C, -
alkoxy, C;_ ;o cycloalkyloxy, C ,, aryl-C, ¢-alkoxy, Cq o
aryl-C,_s-alkylamino, C, 4 heteroaryl-C, ;-alkoxy, C, , het-
eroaryl-C, ¢-alkylamino, C,,, heterocyclyl-C, c-alkoxy,
C,_,o heterocyclyl-C, ¢-alkylamino, C;_,, cycloalkylamino,
C,_;, carbocyclyl-C, ¢-alkoxy, C,_,, carbocyclyl-C, 4-alky-
lamino, C,_,, heterocyclyl(C,_¢ hydroxyalkoxy), C;_;, car-
bocyclyl(C,  hydroxyalkoxy), Cs,, aryl(C, s hydroxy-
alkoxy), Cq o aryloxy-C, s-alkoxy, Cg4,, aryloxy, C,
heteroaryloxy, C, , heteroaryloxy-C, _s-alkoxy, C,_,, hetero-
cyclyloxy-C, ¢-alkoxy, C;_;, carbocyclyloxy-C, ¢-alkoxy,
C,_,o heterocyclyloxy, C, ¢ azidoalkoxy, Cs_, fused bicy-
clyl, Cs_,, fused heterobicyclyl, Cs_,, fused bicyclyl-C, .-
aliphatic, Cs_j, fused heterobicyclyl-C, s-aliphatic, Cs_,,
fused bicycloxy, Cs_,, fused heterobicycloxy, Cs_,, fused
bicyclylamino, C_, , fused heterobicyclylamino, Cs_, , fused
bicyclyl-C, ¢-alkoxy, Cs_,, fused heterobicyclyl-C, .-
alkoxy, Cs_,, fused bicyclyl-C, s-alkylamino, Cs_,, fused
heterobicyclyl-C, _s-alkylamino, Cs_,, fused bicycloxy-C, -
alkoxy, C,,, fused heterobicycloxy-C, s-alkoxy, Cs_,,
fused bicyclylamino-C, _¢-alkoxy, Cs_,, fused heterobicycly-
lamino-C,_s-alkoxy, Cs_;, fused bicyclyl-C(—O)—, Cs |,
fused bicyclyl-C(—0)O—, C,_,, fused heterobicyclyl-C
(=0)—, Cs_,, fused heterobicyclyl-C(—0)0O—, Cs ,,
fused bicyclylamino-C(—O)—, Cs_,, fused heterobicycly-
lamino-C(=0)—, C,_,, fused bicyclyl-C(=0O)NR")—,
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Cs.,, fused heterobicyclyl-C(=O)N(R”)—, C,_,, spiro
bicyclyl, Cs_,, spiro heterobicyclyl, Cs_,, spiro bicyclyl-
C, ¢-aliphatic, Cs_,;, spiro heterobicyclyl-C, s-aliphatic,
Cs_1, spiro bicycloxy, Cs i, spiro heterobicycloxy, Cs_;,
spiro bicyclylamino, Cs_,, spiro heterobicyclylamino Cs 1o
spiro bicyclyl -C,_¢-alkoxy, Cs_, spiro heterobicyclyl-C, .-
alkoxy, Cs_;, spiro bicyclyl-C,_ 6-alkylam1n0 Cs.;, spiro
heterobicyclyl-C, _s-alkylamino, Cs_, , spiro bicycloxy-C, -
alkoxy, Cs_,, spiro heterobicycloxy-Cs | ,-alkoxy, Cs_ ,
spiro bicyclylamino-C, ¢-alkoxy, Cs_,, spiro heterobicycly-
lamino-C, _s-alkoxy, Cs_;, spiro bicyclyl-C(—0)—, Cs_;,
spiro bicyclyl C( 0)O—, Cs_,, spiro heterobicyclyl-C

(=0)—, Cs_,, spiro heteroblcyclyl C(=0)0O—, Cs_,, spiro
blcyclylammo C(—0)—, C,_,, spiro heteroblcyclylamlno-
C(=0)—, Cs_,, spiro blcyclyl C( O)N(R”)—, Cs_,, spiro

heteroblcyclyl C(=0O)NR")—, C, heterocyclyl Csio
cycloalkyl, Cq |, aryl, C,_, heteroaryl, C,_,, heterocyclyl-
C, ¢-aliphatic, C;_,, cycloalkyl-C, ¢-aliphatic, Cg_,, aryl-
C, ¢-aliphatic, C, heteroaryl-C1_6-aliphatic, Ce.10 aryl-
(CH2) -G-(CH,),,—, C,, heteroaryl-(CH,),-G-(CH,),,—,

C,. 10heterocyclyl (CH,),-G-(CH,),,— or C,_,, cycloalkyl-
(CH,),-G-(CH,),,— Whereln eachGlsO S, NR>, S(=0),
S(:O)z, C(=0), —C(=0O)NH—, ADC( O)NH—
—0OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—OS(=0),—, or —OS(—0)NH—; each t is 1 or 2; each
p and m is independently O, 1, 2, 3 or 4;

R? is H, F, Cl, I, cyano, R”°R’"N—, —C(=0)NR'R"?,
—OC(=0)NR'R7*, —OC(=0)0OR”, —N(R")C(=0)
NRR™, —NR)C(=0)OR*, —NRC(=0)—R",
R’R7*N—S8(=0),—, R’S(=0),—, R’S(=0),N(R"*)—,
R7*R'N—C, ¢ alkyl, R’S(=0)—C, 4 alkyl, R’R"*"N—C
(=0)—C,_, alkyl, R"“°R’"N—C, ¢ alkoxy, R’S(=0)—C,
alkoxy, R’R7*N—C(=0)—C, 4 alkoxy, C, , aliphatic,
C, o haloalkyl, Cg,, aryl-C,_ ,,-alkoxy, C, s heteroaryl-
C, ¢s-alkoxy, C,,, cycloalkyl-C, ,-alkoxy, Cs ,, fused
bicyclyl-C,_, ,-alkoxy, C,_;, heterocyclyl, C;_;, cycloalkyl,
C,_, heteroaryl, substituted Cq |, aryl, C,_,, heterocyclyl-
C, ¢-aliphatic, C;_,, cycloalkyl-C, c-aliphatic, C,_, het-
eroaryl-C, ¢-aliphatic, C,_, heteroaryloxy-C, ¢-alkoxy, sub-
stituted Cy_, , aryl-C,_s-alkyl, C,_;, hetrerocyclyl-C, ;-alkyl,
C,¢ alkoxy, C, ¢ hydroxyalkoxy, C,, aminoalkoxy,
hydroxy-substituted C, ; aminoalkoxy, C, ¢ haloalkoxy,
amino-substituted C, ¢ haloalkoxy, C, ¢ alkylamino-C, ¢-
haloalkoxy, hydroxy-substituted C,_¢ haloalkoxy, C, . alky-
lamino-C, _s-alkoxy, C, s alkoxy-C, s-alkoxy, Cg_ o aryl-
C,_q-alkoxy, C,_,,heterocyclyl-C, _c-alkoxy, C;_,, carbocy-
clyl-C, (-alkoxy, C, ;, heterocyclyl(C, ; hydroxyalkoxy),
C5_,o carbocyclyl(C, 4 hydroxyalkoxy), Cg o, aryl(C, ¢
hydroxyalkoxy), C,,, aryloxy-C, s-alkoxy, C,,, ary-
lamino-C,_s-alkoxy, Cg_,, aryloxy, C,_,, heterocyclyloxy-
C, ¢-alkoxy, C;_,, carbocyclyloxy-C, ¢-alkoxy, C,_ ;, het-
erocyclyloxy, C; ;o cycloalkyloxy, C, ¢ azidoalkoxy, Cs_;,
fused bicyclyl, Cs_,, fused heterobicyclyl, Cs_,, fused bicy-
clyl-C, ¢-aliphatic, C_;, fused heterobicyclyl-C, ;-ali-
phatic, Cs_,, fused bicycloxy, Cs_,, fused heterobicycloxy,
Cs_, , fused bicyclylamino, Cs_, , fused heterobicyclylamino,
Cs_,, fused bicyclyl-C, ¢-alkoxy, Cs_,, fused heterobicyclyl-
C, ¢-alkoxy, Cs_,, fused bicyclyl-C, s-alkylamino, Cs_,,
fused heterobicyclyl-C, ¢-alkylamino, Cs_,, fused bicy-
cloxy-C, ¢-alkoxy, Cs_,, fused heterobicycloxy-C, ¢-
alkoxy, Cs_,, fused bicyclylamino-C, 4-alkoxy, Cs_;, fused
heterobicyclylamino-C, 4-alkoxy, Cs_;, fused bicyclyl-C
(=0)—, C4_,, fused bicyclyl-C(—0)O—, C4_,, fused het-
erobicyclyl-C(—0)—, C,_,, fused heterobicyclyl-C(—0)
O—, Cs_,, fused bicyclylamino-C(—O0)—, Cs_,, fused
heterobicyclylamino-C(—0O)—, C,_,, fused bicyclyl-C
(=O)NR’—, C,_,, fused heterobicyclyl-C(=O)NR’—
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Cs_,, spiro bicyclyl, Cs_,, spiro heterobicyclyl, Cs_|, spiro
bicyclyl-C, _;-aliphatic, Cs_,, spiro heterobicyclyl-C, ;-ali-
phatic, C,_,, spiro bicycloxy, Cs_,, spiro heterobicycloxy,
Cs_,, spiro bicyclylamino, Cs_,, spiro heterobicyclylamino,
Cs_,, spiro bicyclyl-C, _¢-alkoxy, Cs_,, spiro heterobicyclyl-
C, ¢-alkoxy, Cs ;5 spiro bicyclyl-C, ¢-alkylamino, Cs_,,
spiro heterobicyclyl-C, ¢-alkylamino, Cs_, , spiro bicycloxy-
C,_¢-alkoxy, Cs_;, spiro heterobicycloxy-C, s-alkoxy, Cs_;,
spiro bicyclylamino-C,_s-alkoxy, Cs_,, spiro heterobicycly-
lamino-C,_s-alkoxy, Cs_;, spiro bicyclyl-C(—0)—, Cs_;,
spiro bicyclyl C( 0)0—, Cs,, spiro heterobicyclyl C
(=0)—, Cs_,, spiro heteroblcyclyl C(—0)0—, C,_,, spiro
blcyclylammo C(=0)—, Cs_,, spiro heteroblcyclylamlno-

C(=0)—, Cs_,, spiro bicyclyl-C(:O)NR7—, Cs_,, spiro
heterobicyclyl-C(=0)NR"—, Ce.10 aryl-(CHz) -G~
(CH,),— C,  heteroaryl-(CH,),-G-(CH,),,—, C,_;, het-

erocyclyl- (CH2) -G-(CH,),,—, or C4_j, cycloalkyl-(CH,),-

G-(CH,),,—, Whereln each G is O, S, NR’, S(= O)
S(=0),, C(=0), —C(=0)NH—, ADC( O)NH—,
—OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—OS(—0),—, or —OS(—O)NH—; each tis 1 or 2; each

p and m is independently O, 1, 2, 3 or 4; and
R* is H, F, I, cyano, hydroxy, R"“R"N—, —C(—0)
NRR7%, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NR’R"%, —N(R")C(=0)OR™, —NR")C(=0)—
R7* R’R7*N—S(=0)—, R"S(=0)—, R’S(=0)N(R"*)—
R7™R'N—C, 4 alkyl, R’S(=0)—C, 4 alkyl, R’R’"*"N—C
(=0)—C,_ alkyl, R"“R’"N—C, 4 alkoxy, R’S(=0)—C,
alkoxy, R’R"*N—C(=0)—C, 4 alkoxy, C,, aliphatic,
C,.,o alkoxy, C, hydroxyalkoxy, C, , aminoalkoxy,
hydroxy-substituted C, ¢ aminoalkoxy, C,  haloalkoxy,
amino-substituted C, 4 haloalkoxy, C, 4 alkylamino-C, ¢-
haloalkoxy, hydroxy-substituted C,_ haloalkoxy, C, , alky-
lamino-C, s-alkoxy, C,, alkoxy-C, s-alkoxy, C;_s
cycloalkyloxy, Cg_,, aryl-C, _s-alkoxy, C, , heteroaryl-C, -
alkoxy, C, g heteroaryl-C, _¢-alkylamino, C,_,, heterocyclyl-
C, ¢alkoxy, C,,, heterocyclyl-C, s-alkylamino, C,_,
cycloalkyloxy, C;_,, cycloalkylamino, C;_ ;, carbocyclyl-
C, _¢-alkoxy, C,_,, carbocyclyl-C, _¢-alkylamino, C, |, het-
erocyclyl(C, ; hydroxyalkoxy), C,,, carbocyclyl(C, 4
hydroxyalkoxy), Cs_,, aryl(C, ¢ hydroxyalkoxy), C,_,, ary-
loxy-C, ¢-alkoxy, Cq_,, aryloxy, C, 4 heteroaryloxy, C
heteroaryloxy-C, ¢-alkoxy, C, ,, heterocyclyloxy-C, .-
alkoxy, C;_ ;o carbocyclyloxy-C, c-alkoxy, C, |, heterocy-
clyloxy, C, ¢ azidoalkoxy, Cs_;, fused bicyclyl, Cs_,, fused
heterobicyclyl, Cs_,, fused bicyclyl-C, ¢-aliphatic, Cs_;,
fused heterobicyclyl-C, ,-aliphatic, Cs_,, fused bicycloxy,
Cs_,, fused heterobicycloxy, Cs,, fused bicyclylamino,
Cs._,, fused heterobicyclylamino, Cs_,, fused bicyclyl-C, .-
alkoxy, Cs_,, fused heterobicyclyl-C, 4-alkoxy, Cs_,, fused
bicyclyl-C, _¢-alkylamino, Cs_,, fused heterobicyclyl-C, .-
alkylamino, Cs_;, fused bicycloxy-C, 4-alkoxy, Cs_,, fused
heterobicycloxy-Cl_6-alk0xy, Cs_,, fused bicyclylamino-
C1 s-alkoxy, Cs_,, fused heterobicyclylamino -C, s-alkoxy,
Cs. 12 fused bicyclyl-C(—0)—, Cs_, , fused blcyclyl C(=0)
Cs.,, fused heteroblcyclyl C(—0)—, C4_,, fused het-
erobicyclyl-C(:O)O—, Cs.,, fused bicyclylamino-C
(=0)—, Cs_,, fused heterobicyclylamino-C(—O)—, Cs_;,
fused bicyclyl-C(=0)NR’—, C_,, fused heterobicyclyl-C
(=0)NR’—, C,_,, spiro bicyclyl, Cs_,, spiro heterobicy-
clyl, Cs_,, spiro bicyclyl-C, c-aliphatic, Cs_;, spiro hetero-
bicyclyl-C, s-aliphatic, Cs_,, spiro bicycloxy, Cs_;, spiro
heterobicycloxy, Cs_,, spiro bicyclylamino, Cs_,, spiro het-
erobicyclylamino, Cs_ ;, spiro bicyclyl-C, c-alkoxy, Cs_;,
spiro heterobicyclyl-C, _s-alkoxy, Cs_;, spiro bicyclyl-C, 4-
alkylamino, C,_,, spiro heterobicyclyl-C, ¢-alkylamino,
Cs_,, spiro bicycloxy-C, s-alkoxy, Cs_,, spiro heterobicy-
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cloxy-C,_¢-alkoxy, Cs_;, spiro bicyclylamino-C, ¢-alkoxy,
Cs_;, spiro heterobicyclylamino-C, c-alkoxy, Cs ;, spiro
bicyclyl-C(—0)—, Cs_,, spiro bicyclyl-C(—0)O—, Cs_;,
spiro heterobicyclyl-C(—O)—, Cs_,, spiro heterobicyclyl-
C(=0)0—, Cs_,, spiro bicyclylamino-C(—O)—, Cs_,,
spiro heterobicyclylamino-C(—O)—, Cs_,, spiro bicyclyl-
C(=O)N(R")—, C,,, spiro heterobicyclyl-C(=O)N
(R")—, C,_,, heterocyclyl, C,_,, cycloalkyl, Cq_,, aryl, C,
heteroaryl, C,,, heterocyclyl-C, (-aliphatic, C,,,
cycloalkyl-C, s-aliphatic, Cq_,, aryl-C,_s-aliphatic, C,  het-
eroaryl-C, ¢-aliphatic, Cs_,, aryl-(CH,),-G-(CH,),,— C,
heteroaryl-(CH,),-G-(CH,),,—, C,_;, heterocyclyl-(CH,),-
G-(CH,),— or C;,, cycloalkyl-(CH,),-G-(CH,),—,
wherein each G is O, S, NR>, S(=0), S(=0),, C(=0),
—C(—0)NH—, —OC(—O)NH—, —OC(—0)—, —NHC
(=O)NH—, —HN—S(—0),—, —OS(—0),—, or —OS
(=0),NH—; each tis 1 or 2; each p and m is independently
0,1,2, 3 o0r4.

In some embodiments, each R® is independently H,
R’R7*NC(=0)—, R’0C(=0)—, R’C(=0)—, R’R7*NS
(=0)—, R’0S(=0)—, R7S(=0)—, R’R7*NS(=0),—,
R’0S(=0),—, R’S(=0),—, C,_, aliphatic, C, ¢ halo ali-
phatic, C, ; hydroxyaliphatic, C, ; amino aliphatic, C,
alkoxy-C, ¢-aliphatic, C, ¢ alkylamino-C, ¢-aliphatic, C, ¢
alkylthio-C, g-aliphatic, Cq4_,, aryl-C, _s-aliphatic, C, , het-
eroaryl-C, ¢-aliphatic, C,_,, heterocyclyl-C, s-aliphatic,
C;,o cycloalkyl-C, ¢-aliphatic, Cg,, aryloxy-C, ¢-ali-
phatic, C, ,, heterocyclyloxy-C, (-aliphatic, C,
cycloalkyloxy-C, c-aliphatic, C,_,, arylamino-C, ¢-ali-
phatic, C,,, heterocyclylamino-C, (-aliphatic, C,,,
cycloalkylamino-C, ¢-aliphatic, Cy_,, aryl, C, 5 heteroaryl,
C,_,o heterocyclyl or C;_,, carbocyclyl.

In some embodiments, each R>¢ is independently H,
hydroxy, amino, F, CI, Br, I, cyano, oxo (=0), R7*R"N—,
—C(=0)NR'R7*, —OC(=0)NR’R"®, —OC(=0)OR’,
—NR")C(=0O)NR'R"*, —N(R”)C(=0)OR"%, —N(R")C
(=0)—R", R'R"*N—S(=0),—, R’S(=0),—, R’S
(=0),NR™)—, R™R'N—C, alkyl, R’S(=0)—C,
alkyl, R’R7"N—C(=0)—C,, alkyl, R™R'N—C,
alkoxy, R’S(=0)—C,_, alkoxy, R’"R""N—C(=0)—C,
alkoxy, Cq4_,, aryl, C, g heteroaryl, C, 4 alkoxy, C, ¢ alkyl,
C, alkenyl, C, ¢ alkynyl, C, ;, heterocyclyl, mercapto,
nitro, Cg_,, aryl-C, ¢-alkyl, Cy_,, arylamino, C, 4 heteroary-
lamino, Cg ,, aryl-C, s-alkylamino, C,_ heteroaryl-C, (-
alkylamino, C, , heteroaryloxy, C,_, heteroaryl-C, c-alkyl,
Cq.10 aryl-C, g-alkoxy, C,, heteroaryl-C, c-alkoxy, C, .
heterocyclyloxy, C,_,, heterocyclyl-C, ,-alkoxy, C,_,, het-
erocyclylamino, C, ;, heterocyclyl-C, c-alkylamino or
Cs.10 aryloxy.

In some embodiments, each R” and R7* is independently
H, C, ¢ aliphatic, C, ¢ halo aliphatic, C,_¢ hydroxyaliphatic,
C,_¢ amino aliphatic, C, 4 alkoxy-C, ¢-aliphatic, C,  alky-
lamino-C,_s-aliphatic, C, ¢ alkylthio-C, ¢-aliphatic, C,_,
aryl-C,_s-aliphatic, C, , heteroaryl-C, (-aliphatic, C, ,, het-
erocyclyl-C, s-aliphatic, C,,, cycloalkyl-C, s-aliphatic,
Cs._1oaryloxy-C, s-aliphatic, C,_;, heterocyclyloxy-C, ;-ali-
phatic, C;_,,, cycloalkyloxy-C, _s-aliphatic, C4_,, arylamino-
C, ¢-aliphatic, C,_| , heterocyclylamino-C, _¢-aliphatic, C;_;,
cycloalkylamino-C, ¢-aliphatic, Cy_,, aryl, C, 5 heteroaryl,
C,_,o heterocyclyl or C;_,, carbocyclyl; with the proviso that
where R7 and R”“ are bonded to the same nitrogen atom, R’
and R7%, together with the nitrogen atom they are attached
to, optionally form a substituted or unsubstituted 3-8 mem-
bered ring, or a substituted or unsubstituted Cs_,, spiro
bicyclic or Cs_;, fused bicyclic ring.

In some embodiments, N, V,, V,, V5, V, and C(—=Y) of
Formula (I) define a group having Formula (III):

20

25

40

45

50

65

am
V3
VZ/ Sy,
Il /]\
Vi
SN Y,
V3
vy Sy,
wherein Vl1 is
~
N Y
(Illa)
R3
R2 R*
AN
| or
R! N 0
(I1Ib)
R3
R4;
IS
RIJ\N 0

each R' is H, F, Cl, Br, I, cyano, hydroxy, R7“R"N—,
—C(=0)NR’R7*, —OC(=0)NRR”?, —OC(=0)OR’,
—N(R")C(=0O)NR'R"*, —N(R")C(=0)OR>*, —N(R")C
(=0)—R", R'R"N—S§(=0),—, R’S(=0),—, R’S
(=0),N(R")—, C,_4 aliphatic, C,_ haloalkyl, C,_, alkoxy,
C,_¢ hydroxyalkoxy, C, s aminoalkoxy, C,  haloalkoxy,
C, ¢ alkylamino-C, ¢-alkoxy, C, ¢ alkoxy-C, s-alkoxy, C;_;,
cycloalkyloxy, Cg_,, aryl-C, ¢-alkoxy, C_,, aryl-C, 4-alky-
lamino, C, , heteroaryl-C, s-alkoxy, C,_, heteroaryl-C, .-
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-

alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, ¢-alkoxy, C,,, heterocyclyl, C;
cycloalkyl, C,,, heterocyclyl-C, ;-aliphatic, C;_j,

cycloalkyl-C, ¢-aliphatic, Cq_,, aryl, C,  heteroaryl, C, |,
aryl-C, c-aliphatic, C,, heteroaryl-C, c-aliphatic, C, |,
aryl-(CH,),-G-(CH,),—  C,5  heteroaryl-(CH,),-G-
(CH,),,—, C;._,, heterocyclyl-(CH,),,-G-(CH,),,— or C;_,
cycloalkyl-(CH,), -G-(CH,),—, wherein each G is O, S,
NR®, S(=0), S(=0),, C(=0), —C(=O0)NH—, —OC
(=O)NH—, —OC(—0)—, —NHC(—O)NH—, —HN—
S(=0)—, —OS(—=0),—, or —OS(—0O),NH—; each t is 1
or 2; each p and m is independently O, 1, 2, 3 or 4; or wherein
each of the C; ,, aryl-(CH,),-G~(CH,),,— C,  heteroaryl-
(CH,),-G-(CH,),,— C, 10 heterocyclyl-(CH,),-G-
(CH,),— and C,,, cycloalkyl-(CH,),-G-(CH,),— is
optionally substituted by one or more F, Cl, Br, I, C, ¢ alkyl,
C,_¢ alkynyl, C,_; alkoxy or cyano;

R? is H, F, Cl, Br, I, cyano, hydroxy, R“R’N—,
—C(=O)NR'R"%, —OC(=0O)NR'R”%, —OC(=0)OR’,
—N(R7)C(=0)NR’R”?, —N(R”)C(=0)OR>*, —N(R")C
(=0)—R", R'R"N—S§(=0),—, R’S(=0),—, R’S
(=0),N(R"%)—, C,_4 aliphatic, C,_ haloalkyl, C,_, alkoxy,
C,_¢ hydroxyalkoxy, C, s aminoalkoxy, C,  haloalkoxy,
C, ¢ alkylamino-C, ¢-alkoxy, C, ¢ alkoxy-C, s-alkoxy, C;_;,
cycloalkyloxy, Cg_,, aryl-C,_s-alkoxy, Cq_,, aryl-C, ¢-alky-
lamino, C, , heteroaryl-C, s-alkoxy, C,_, heteroaryl-C, .-
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alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, s-alkoxy, C,,, heterocyclyl, C;
cycloalkyl, C,,, heterocyclyl-C, ;-aliphatic, C;_j,
cycloalkyl-C, ,-aliphatic, C,_,, aryl, C,_, heteroaryl, Cy |,
aryl-C, _c-aliphatic, C, heteroaryl-C, s-aliphatic, C,_,
aryl-(CH,),-G-(CH,),,—, C,  heteroaryl-(CH,),-G-
(CH,),,— C,_y, heterocyclyl-(CH,) -G-(CH,),,— or C;_j,
cycloalkyl-(CH,),-G-(CH,),,—, wherein each G is O, S,
NR?, S(=0), S(=0),, C(=0), —C(=0)NH—, —OC
(=O)NH—, —OC(—0)—, —NHC(—O)NH—, —HN—
S(=0)—, —OS(—=0),—, or —OS(—0)NH—; each tis 1
or 2; each p and m is independently 0, 1, 2, 3 or 4;

each R® is H, F, Cl, 1, cyano, R"“R’"N—, —C(=0)
NRR™, —OC(=0)NRR”?, —OC(=0)OR’, —N(R")C
(=O)NRR"%, —N(R")C(=0)OR™, —N(R")C(=0)—
R7? RR7"N—S(=0),—, R’S(=0),— R’S(=0),N
R™)—, R7R'N—C, s alkyl, R’S(=0)—C,, alkyl,
R’R7*“N—C(=0)—C, _, alkyl, R”°R’"N—C,_, alkoxy, RS
(=0)—C,_, alkoxy, R’R7*"N—C(=0)—C, _, alkoxy, C, 4
aliphatic, C, ¢ haloalkyl, Cg_,, aryl-C, ¢-alkoxy, C, 5 het-
eroaryl-C, _-alkoxy, C, , heteroaryloxy-C, s-alkoxy, C; |,
cycloalkyl-C,_s-alkoxy, C,_,, heterocyclyl, C;_,, cycloalkyl,
C,_,o heterocyclyl-C, c-aliphatic, C,_,, cycloalkyl-C, ¢-ali-
phatic, C,_, heteroaryl, substituted C,_,, aryl, C, , het-
eroaryl-C, ¢-aliphatic, substituted C, ,, aryl-C, s-alkyl,
C,_;o hetrerocyclyl-C, (-alkyl, C, 4 alkoxy, C, ¢ hydroxy-
alkoxy, C,_s aminoalkoxy, C,_ haloalkoxy, C, ¢ alkylamino-
C, ¢-haloalkoxy, C, _ alkylamino-C,_s-alkoxy, C, 4 alkoxy-
C, ¢-alkoxy, Cg o aryl-C,_jy-alkoxy, C, ,, heterocyclyl-
C, ¢-alkoxy, C;_,, carbocyclyl-C, _¢-alkoxy, C,_,, heterocy-
clyloxy, C;,, cycloalkyloxy, Cg,, aryl-(CH,),-G-
(CH,),,— C, heteroaryl-(CH,),-G-(CH,),,—, C;_,, het-
erocyclyl-(CH,),-G-(CH,),—, or C;_j, cycloalkyl-(CH,) -
G-(CH,),—, wherein each G is O, S, NR’>, S(=0),
S(=0),, C(=0), —C(=O)NH—, —OC(—O)NH—,
—0OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—OS(=0),—, or —OS(—0)NH—; each t is 1 or 2; each
p and m is independently O, 1, 2, 3 or 4; and

each R*is H, F, 1, cyano, hydroxy, R”“R’"N—, —C(=0)
NR’R”?, —OC(=0)NRR”%, —OC(=0)OR’, —N(R")C
(=O)NRR"%, —N(R"C(=0)OR™, —N(R")C(=0)—
R, R'R7*N—8(=0),—, R’S(=0),—, R’S(=0),N
(R7)—, R7R'N—C, 4 alkyl, R’S(=0)—C,; alkyl,
R’R7*“N—C(=0)—C,_, alkyl, R”°R’"N—C,_, alkoxy, RS
(=0)—C,_, alkoxy, R’R7*"N—C(=0)—C, _, alkoxy, C, 4
aliphatic, C,_¢ haloalkyl, C,_,, alkoxy, C,_¢ hydroxyalkoxy,
C, ¢ aminoalkoxy, C, ¢ haloalkoxy, C, 4 alkylamino-C, -
alkoxy, C,_¢ alkoxy-C, s-alkoxy, C;_s cycloalkyloxy, C, ;4
aryl-C, c-alkoxy, C,, heteroaryl-C, -alkoxy, C, het-
eroaryloxy-C, c-alkoxy, C,, heteroaryl-C, s-alkylamino,
C,_ 1o heterocyclyl-C, c-alkoxy, C, ,, heterocyclyl-C, (-
alkylamino, C,_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, C;_,, carbocyclyl-C, ¢-alkoxy, C;_,, carbocyclyl-
C, ¢-alkylamino, Cg ,, aryloxy, C,_,, heteroaryloxy, C,_|,
heterocyclyl, C;_,, cycloalkyl, C,_,, heterocyclyl-C, ¢-ali-
phatic, C;_,, cycloalkyl-C, c-aliphatic, C4_,, aryl, C,_ het-
eroaryl, Cg ,, aryl-C, ¢-aliphatic, C, , heteroaryl-C, -ali-
phatic, Cq,, aryl-(CH,),-G-(CH,),—, C,, heteroaryl-
(CH,),-G-(CH,),,— Csio heterocyclyl-(CH,),-G-
(CH,),,— or Cs,, cycloalkyl-(CH,),-G-(CH,),—,
wherein each G is O, S, NR>, S(=0), S(=0),, C(=0),
—C(—0)NH—, —OC(—O)NH—, —OC(—0)—, —NHC
(=O)NH—, —HN—S(—0),—, —OS(—0),—, or —OS
(=0),NH—; each tis 1 or 2; each p and m is independently
0,1,2, 3 o0r4.
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In some embodiments,
In some embodiments, A is:

N
ap

%/N

X is a bond, NR’, O, S, —(CH,),—, —(CH,),—C
(=Y)— —(CH,),—C=Y)—0—, —(CH,),—C
(—Y)—N®*)—, —(CH,),—S(—0)— —(CH,),—S
(=0)—NR")—, —(CH,),—Y—, —CH=CH—, or

—(C=C—, wherein each tis 1 or 2; eachmis 0, 1, 2 or 3;

Y is O;

Bis —NRR’?, C,_,, carbocyclyl, C,_,, cycloalkyl, C, ;o
heterocyclyl, C,_,, aryl, C, ; heteroaryl, C,_,, fused bicy-
clyl, Cs_,, fused heterobicyclyl, Cs_; , spiro bicyclyl, or Cs_; 5
spiro heterobicyclyl; wherein each of the C,_,, carbocyclyl,
C,_1» cycloalkyl, C, ,, heterocyclyl, Cs_,, aryl, C,, het-
eroaryl, Cs_;, fused bicyclyl, Cs_,, fused heterobicyclyl,
Cs_,, spiro bicyclyl and Cs_,, spiro heterobicyclyl is option-
ally substituted by oxo (—O), hydroxy, amino, halo, cyano,
Cq.10 aryl, C, ; heteroaryl, C, ; alkoxy, C, 4 alkylamino,
C, alkyl, C, ¢ alkenyl, C, ¢ alkynyl, C,_,, heterocyclyl,
mercapto, nitro, C4_, , aryloxy, carboxy, hydroxy-substituted
C, ¢ alkoxy, hydroxy-substituted C, , alkyl-C(—O0)—, C, ¢

alkyl-C(—=0)—, C,, alkyl-S(=0)—, C,, alkyl-
S(=0),—, hydroxy-substituted C, , alkyl-S(—0)—,
hydroxy-substituted C,_, alkyl-S(—0),—, or carboxy C,
alkoxy;

R' is H, F, Cl, Br, 1, cyano, hydroxy, R7“R"N—,
—C(=0)NR'R"%, —OC(=0O)NRR"%, —OC(=0)OR’,
—NR")C(=0O)NR'R"*, —N(R”)C(=0)OR>*, —N(R")C
(=0)—R", R'R"*N—S(=0),—, R’S(=0),—, R’S
(=0),N(R"*)—, C,_4 aliphatic, C, 4 haloalkyl, C,_, alkoxy,

C,_¢ hydroxyalkoxy, C, s aminoalkoxy, C, ; haloalkoxy,
C, s alkylamino-C, -alkoxy, C, ;alkoxy-C, c-alkoxy,C; |,
cycloalkyloxy, Cg ,,, aryl-C,_s-alkoxy, Cq_,, aryl-C, ¢-alky-
lamino, C, 4 heteroaryl-C, s-alkoxy, C, s heteroaryl-C, (-
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, -alkoxy, C, ,, heterocyclyl, C,,,
cycloalkyl, C,,, heterocyclyl-C, ;-aliphatic, C;_j,
cycloalkyl-C, ,-aliphatic, C,_,, aryl, C, 4 heteroaryl, Cy |,
aryl-C, _c-aliphatic, C, heteroaryl-C, s-aliphatic, C,_,
aryl-(CHz)p-G-(CHz)m—, C,o  heteroaryl-(CH,),-G-
(CH,),,— C;._, heterocyclyl-(CH,),,-G-(CH,),,— or C;_,
cycloalkyl (CH,),-G-(CH,),,— Whereln each G is O, S,
NR®, S(=0), S( 0),, C(=0), —C(—=0)NH—, —0OC
(= O)NH— —OC(=0)—, —NHC(—O)NH—, —HN—
S(=0),—, —0S(—0),—, or —OS(—O)NH—; each tis 1
or 2; each p and m is independently O, 1, 2, 3 or 4; or wherein
each of the Cg 4 aryl-(CH,),-G-(CH,),,—; C,_, heteroaryl-
(CH,),-G-(CH,),,— C, 10 heterocyclyl-(CH,),-G-
(CH,),,— and Cj,, cycloalkyl-(CH,),-G-(CH,),— is
optionally substituted by one or more F, Cl, Br, I, methyl,
ethyl, propyl, ethynyl, propynyl, butyryl, methoxy, ethoxy or
cyano;

R? is H, F, Cl, Br, 1, cyano, hydroxy, R7“R"N—,
—C(=0)NR'R"%, —OC(=0O)NRR"%, —OC(=0)OR’,
—N(R7)C(=0)NR'R”?, —N(R”)C(=0)OR>¢, —N(R")C
(=0)—R", R'R"N—S(=0),—, R’S(=0),—, R’S
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(=0),NR"*)—, C,_¢ aliphatic, C,_ haloalkyl, C,_, alkoxy,
C, ¢ hydroxyalkoxy, C, ; aminoalkoxy, C, ; haloalkoxy,
C, s alkylamino-C, ¢-alkoxy, C, 4 alkoxy-C, ¢-alkoxy, C
cycloalkyloxy, Cg_,, aryl-C,_s-alkoxy, Cq_,, aryl-C, ¢-alky-
lamino, C, , heteroaryl-C, s-alkoxy, C,_, heteroaryl-C, .-
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-

3-10

alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, ¢-alkoxy, C,,, heterocyclyl, C;
cycloalkyl, C,,, heterocyclyl-C, c-aliphatic, C; |,

cycloalkyl-C, ¢-aliphatic, Cq_,, aryl, C,_, heteroaryl, C, |,
aryl-C, c-aliphatic, C,, heteroaryl-C, c-aliphatic, C, |,
aryl-(CHz)p-G-(CHz)m—, C,o  heteroaryl-(CH,),-G-
(CH,),,—, C;._, heterocyclyl-(CH,),,-G-(CH,),,— or C;
cycloalkyl -(CH,),-G-(CH,),,— wherein each G is O, S,
NR®, S(=0), S( 0),, C(=0), —C(—=0)NH—, —0OC
(= O)NH— —OC(=0)—, —NHC(—O)NH—, —HN—
S(=0)—, —OS(—=0),—, or —OS(—0O),NH—; each t is 1
or 2; each p and m is independently 0, 1, 2, 3 or 4;

R? is H, F, Cl, I, cyano, R7R’"N—, —C(—O)NR’R"?,
—OC(=0)NR'R”%, —OC(=0)OR”, —NR"C(=0)
NR’R7?, —N(R")C(=0)OR™, —N(R")C(=0)—R",
R’R7*N—S8(=0),—, R’S(=0),—, R7S(=0),N[R"*)—,
R7*R'N—C, 4 alkyl, R’S(=0)—C,_, alkyl, R’'R"*N—C
(=0)—C,_ alkyl, R"“R’"N—C, ¢ alkoxy, R’S(=0)—C, 4
alkoxy, R’R7“N—C(=0)—C, ¢ alkoxy, C,_4 aliphatic, C,_¢
haloalkyl, C4,, aryl-C, s-alkoxy, C,, heteroaryl-C; -
alkoxy, C, heteroaryloxy-C, ¢-alkoxy, C,_,, cycloalkyl-
C,_s-alkoxy, C,_;, heterocyclyl, C, ,, cycloalkyl, C,_,, het-
erocyclyl-C, s-aliphatic, C,,, cycloalkyl-C, s-aliphatic,
C, 4 heteroaryl, substituted C,_,, aryl, C,_, heteroaryl-C, -
aliphatic, substituted Cg_,,, aryl-C;_¢-alkyl, C,_;, heterocy-
clyl-C, s-alkyl, C, alkoxy, C, hydroxyalkoxy, C, ¢
aminoalkoxy, C,  haloalkoxy, C, ; alkylamino-C, -ha-
loalkoxy, C, ¢ alkylamino-C, s-alkoxy, C, ¢ alkoxy-C, ¢-
alkoxy, Cq ,, aryl-C, ,-alkoxy, C,,, heterocyclyl-C, .-
alkoxy, Csio carbocyclyl-C,_s-alkoxy, C, 10
heterocyclyloxy, C;_,, cycloalkyloxy, Cg_, aryl-(CHz)p-G-
(CH,),,—, C, heteroaryl-(CH,),-G-(CH,),,—, C;_,, het-
erocyclyl- (CH2) -G-(CH,),,—, or C4_j, cycloalkyl-(CH,),-

G-(CH,),—, wherein each G is 0O, S, NR®, S(= O)
S(=0),, C(=0), —C(=O)NH—, —OC(=—O)NH—,
—OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—O8(=0),—, or —OS(—0)NH—; each tis 1 or 2; each

p and m is independently O, 1, 2, 3 or 4;
R* is H, F, I, cyano, hydroxy, R"“R"N—, —C(—0)

NR’R”%, —OC(=—0)NR'R”, —OC(—0)OR’, —N(R")C
(—=O)NR'R", —N(R7)C(=0)OR™, —N(R)C(—0)—
R, R'R7N—S(=0), -, R’S(=0),—, R'S(=0),N

R7—, R7“R'N—C, 4 alkyl, R’S(=0)—C,, alkyl,
R’R7*“N—C(=0)—C,_, alkyl, R7°R’"N—C,_, alkoxy, R’S
(=0)—C,_ alkoxy, R’R7*"N—C(=0)—C, _, alkoxy, C, ¢
aliphatic, C,_¢ haloalkyl, C,_,, alkoxy, C, ¢ hydroxyalkoxy,
C,_¢ aminoalkoxy, C, ¢ haloalkoxy, C, ¢ alkylamino-C, ¢-
alkoxy, C, ¢ alkoxy-C, s-alkoxy, C;_5 cycloalkyloxy, Cq |,
aryl-C, c-alkoxy, C,, heteroaryl-C, -alkoxy, C,, het-
eroaryloxy-C, c-alkoxy, C,, heteroaryl-C, ;-alkylamino,
C,_ 1o heterocyclyl-C, ¢-alkoxy, C, ,, heterocyclyl-C, .-
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, C;_;, carbocyclyl-C, s-alkoxy, C;_,, carbocyclyl-
C, ¢-alkylamino, Cg ,, aryloxy, C,_,, heteroaryloxy, C,_,
heterocyclyl, C;_,, cycloalkyl, C, |, heterocyclyl-C, ;-ali-
phatic, C;_,, cycloalkyl-C, ¢-aliphatic, C4_,, aryl, C,_ het-
eroaryl, C,_,, aryl-C, ¢-aliphatic, C, , heteroaryl-C, ;-ali-
phatic, Cgq,, aryl-(CH,),-G-(CH,),—, C, heteroaryl-
(CH,),-G-(CH,),,— C, 10 heterocyclyl-(CH,),-G-
(CH,),— or Cs,, cycloalkyl-(CH,),-G- (CH2)m ,
wherein each G is O, S, NR’, S(=0), S(=0),, C(=0),
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—C(=O0)NH—, —OC(=O0)NH—, —OC(=0)—, —NHC
(—=ONH—, —HN—S(=0),—, —0S(=0),—, or —OS

(=0),NH—; each tis 1 or 2; each p and m is independently
0,1,2,3 or 4,

each R’ is independently H, R’"R7*NC(=0)—, R’0C
(=0)—, R’C(=0)—, R'R"*NS(=0)—, R’0S(=0)—,
R7$(=0)—, RR’*NS(=0),—, R’0S(=0),—, R’S
(=0),—, C, jalkyl, C, ;haloalkyl, C,_; hydroxyalkyl,C,
aminoalkyl, C, ; alkoxy-C, ;-alkyl, C, ; alkylamino-C, ;-
alkyl, C,_; alkylthio-C, j-alkyl, Cq , aryl-C, ;-alkyl, C, ,
heteroaryl-C, s-alkyl, C,_,, heterocyclyl-C, ;-alkyl, C;
cycloalkyl-C, ;-alkyl, C, |, aryl, C, , heteroaryl, C,_,, het-
erocyclyl or C;_, carbocyclyl; and

each R” and R”“ is independently H, C, 4 aliphatic, C,
haloaliphatic, C, ; hydroxyaliphatic, C, , aminoaliphatic,
C, ¢ alkoxy-C, ,-aliphatic, C,  alkylamino-C, 4-aliphatic,
C, ¢ alkylthio-C, ¢-aliphatic, Cq_,, aryl-C, ¢-aliphatic, C, o
heteroaryl-C, ¢-aliphatic, C,_,, heterocyclyl-C, .-aliphatic,
C;5_ 1o cycloalkyl-C, ¢-aliphatic, Cq |, aryl, C, 5 heteroaryl,
C,_,o heterocyclyl or C;_,, carbocyclyl; with the proviso that
where R7 and R”“ are bonded to the same nitrogen atom, R’
and R7%, together with the nitrogen atom they are attached
to, optionally form a substituted or unsubstituted 3-8 mem-
bered ring.

In some embodiments, A, X and B define a group having
Formula (II):

an

R,

N

wherein D is O; nis 0, 1 or 2; and

each R*? is independently H, hydroxy, amino, F, Cl, Br, 1,
R7“R'N—, —C(=O0)NR'R7*, —OC(=0)NR'R"?, —OC
(=0)OR”, —N(R”)C(=0O)NR'R"%, —N(R")C(=0O)OR’,
—NR")C(=0)—R", R’R7*N—S(=0),—, R’S
(=0),—, R’S(=0),N(R”%)—, cyano, nitro, mercapto, C,_,
alkyl, C,_, alkoxy, C,_, alkylamino, C, , alkylthio, C, |,
aryl, or C,_, heteroaryl.

In some embodiments, Formula (IV) is

av)

wherein V, is N or CR', V, is N or CR?, V; is N or CR?,
and V,, is N or CR*, wherein at most one of the V,, V., V,
and V, is N;
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T, is N or CR'%;

X is a bond, NR°, O, S, —(CH,),—, —(CH,),—Y—,
—C(—=0)—, —C(—=0O)NH—, —CH—CH—, or C=C—,
wherein each m is independently 0, 1, 2 or 3;

Bis —NRR"4, C,_,, carbocyclyl, C,_; , cycloalkyl, C5 ;4
heterocyclyl, Cq_,, aryl, C, 5 heteroaryl, Cs_,, fused bicy-
clyl, C,_,, fused heterobicyclyl, Cs_, , spiro bicyclyl, or Cs |,
spiro heterobicyclyl; wherein each of the C,_,, carbocyclyl,
C,.;, cycloalkyl, C,_ ;, heterocyclyl, C,_,, aryl, C, , het-
eroaryl, Cs_;, fused bicyclyl, C5_,, fused heterobicyclyl,
Cs_,, spiro bicyclyl and Cs_,, spiro heterobicyclyl is option-
ally substituted by oxo (—0), hydroxy, amino, halo, cyano,
Ce.10 aryl, C, 5 heteroaryl, C, 4 alkoxy, C, ¢ alkylamino,
C, s alkyl, C, 4 alkenyl, C, ¢ alkynyl, C,_,, heterocyclyl,
mercapto, nitro, Cg_,, aryloxy, carboxy, hydroxy-substituted
C, ¢ alkoxy, hydroxy-substituted C, 4 alkyl-C(—O0)—, C, ¢
alkyl-C(—0)—, C, ¢ alkyl-S(—0)—, C, 4 alkyl-S—0),—,
hydroxy-substituted C, ¢ alkyl-S(—0)—, hydroxy-substi-
tuted C,_¢ alkyl-S(=—0),—, or carboxy C, 4 alkoxy;

R! is H, E, Cl, Br, I, cyano, hydroxy, R7“R'N—,
—C(=0)NR’R7*, —OC(=0)NRR”?, —OC(=0)OR’,
—N(R")C(=0O)NR'R"*, —N(R”)C(=0)OR>*, —N(R")C
(=0)—R"", R'R’*N—S(=0),— R’S(=0),— R’S
(=0),NR"*)—, C,_¢ aliphatic, C,_ haloalkyl, C,_, alkoxy,
C,_¢ hydroxyalkoxy, C, s aminoalkoxy, C,  haloalkoxy,
C, ¢ alkylamino-C, ¢-alkoxy, C, ¢ alkoxy-C, s-alkoxy, C;_;,
cycloalkyloxy, Cg_,, aryl-C,_s-alkoxy, Cq_,, aryl-C, ¢-alky-
lamino, C, , heteroaryl-C, s-alkoxy, C,, heteroaryl-C, -
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-

alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, ¢-alkoxy, C,,, heterocyclyl, C;
cycloalkyl, C,,, heterocyclyl-C, ;-aliphatic, C;_j,

cycloalkyl-C, 4-aliphatic, C,_, aryl, C, 4 heteroaryl, Cy |,
aryl-C, c-aliphatic, C,, heteroaryl-C, c-aliphatic, C, |,
aryl-(CH,),-G-(CH,),—  C,5  heteroaryl-(CH,),-G-
(CH,),,—, C;._,, heterocyclyl-(CH,),,-G-(CH,),,— or C;
cycloalkyl-(CH,),-G-(CH,),,—, wherein each G is O, S,
NR®, S(=0), S(=0),, C(=0), —C(=O0)NH—, —OC
(=O)NH—, —OC(—0)—, —NHC(—O)NH—, —HN—
S(=0),—, —O08(=—0),—, or —OS(—O)NH—; each tis 1
or 2; each p and m is independently O, 1, 2, 3 or 4; or wherein
each of the C; ,, aryl-(CH,),-G~(CH,),,— C,  heteroaryl-
(CH,),-G-(CH,),,— C, 10 heterocyclyl-(CH,),-G-
(CH,),—, and Cs,, cycloalkyl-(CH,),-G-(CH,),— 1is
optionally substituted by one or more F, Cl, Br, I, methyl,
ethyl, propyl, ethynyl, propynyl, butyryl, methoxy, ethoxy or
cyano;

R? is H, E, Cl, Br, I, cyano, hydroxy, R7“R'N—,
—C(=0)NR’R7*, —OC(=0)NRR”?, —OC(=0)OR’,
—N(R")C(=0O)NR'R"*, —N(R”)C(=0)OR>*, —N(R")C
(=0)—R", R'R"N—S§(=0),—, R’S(=0),—, R’S
(=0),N[R"%)—, C,_4 aliphatic, C,_g haloalkyl, C,_, alkoxy,
C,_¢ hydroxyalkoxy, C, s aminoalkoxy, C,  haloalkoxy,
C, gsalkylamino-C, -alkoxy, C, ;alkoxy-C, c-alkoxy,C; |,
cycloalkyloxy, Cg_,, aryl-C,_s-alkoxy, Cq_,, aryl-C, ¢-alky-
lamino, C, , heteroaryl-C, s-alkoxy, C,, heteroaryl-C, -
alkylamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-C, .-

alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C,,
heteroaryloxy-C, ¢-alkoxy, C,,, heterocyclyl, C;
cycloalkyl, C,,, heterocyclyl-C, ;-aliphatic, C;_j,

cycloalkyl-C, 4-aliphatic, C,_,, aryl, C,_, heteroaryl, Cy |,
aryl-C, c-aliphatic, C,, heteroaryl-C, c-aliphatic, C, |,
aryl-(CH,),-G-(CH,),—  C,5  heteroaryl-(CH,),-G-
(CH,),,—, C;._,, heterocyclyl-(CH,),,-G-(CH,),,— or C;
cycloalkyl-(CH,),-G-(CH,),,—, wherein each G is O, S,
NR®, S(=0), S(=0),, C(=0), —C(=0)NH—, —0C
(=O)NH—, —OC(—0)—, —NHC(—O)NH—, —HN—
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S(=0)—, —OS(—=0),—, or —OS(—0)NH—; each tis 1
or 2; each p and m is independently 0, 1, 2, 3 or 4;

R? is H, F, Cl, I, cyano, R”°R’"N—, —C(=0)NR'R"?,
—OC(=0O)NR'R”%, —OC(=0)OR”, —NR"C(=0)
NR’R”®, —N(R")C(=0)OR™, —N(R")C(=0)—R",
R’R7*N—S8(=0),—, R’S(=0),—, R7S(=0),N[R"*)—,
R7“R'N—C, , alkyl, R’S(=0)—C,_, alkyl, R’'R"*N—C
(=0)—C,_ alkyl, R"“°R’"N—C, ¢ alkoxy, R’S(=0)—C, 4
alkoxy, R’7R7*N—C(=0)—C, , alkoxy, C,_, aliphatic, C,_4
haloalkyl, Cg,, aryl-C, s-alkoxy, C, heteroaryl-C; -
alkoxy, C, o heteroaryloxy-C, ¢-alkoxy, C,_,, cycloalkyl-
C,_¢-alkoxy, C,_, heterocyclyl, C;_,, cycloalkyl, C,_,, het-
erocyclyl-C, s-aliphatic, C,,, cycloalkyl-C, s-aliphatic,
C, 4 heteroaryl, substituted C,_,, aryl, C,_, heteroaryl-C, -
aliphatic, substituted Cg_,,, aryl-C;_¢-alkyl, C,_;, heterocy-
clyl-C, (-alkyl, C, alkoxy, C,, hydroxyalkoxy, C, ¢
aminoalkoxy, C,_¢ haloalkoxy, C, ¢ alkylamino-C, s-ha-
loalkoxy, C, ¢ alkylamino-C, s-alkoxy, C, ¢ alkoxy-C, ¢-
alkoxy, Cg o, aryl-C,_,,-alkoxy, C, ,, heterocyclyl-C, (-

alkoxy, Cs 10 carbocyclyl-C, s-alkoxy, C, 10
heterocyclyloxy, C,_,, cycloalkyloxy, Cy_,, aryl-(CH,),-G-
(CH,),,— C, heteroaryl-(CH,),-G-(CH,),,—, C;_,, het-
erocyclyl-(CH,),-G-(CH,),—, or C;_j, cycloalkyl-(CH,) -
G-(CH,),—, wherein each G is O, S, NR’>, S(=0),
S(=0),, C(=0), —C(=O)NH—, —OC(—O)NH—,
—0OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,

—OS(=0),—, or —OS(—0)NH—; each t is 1 or 2; each
p and m is independently O, 1, 2, 3 or 4;

R* is H, F, I, cyano, hydroxy, R7*R'N—, —C(=0)
NR’R7?, —OC(=0)NRR”%, —OC(=0)OR’, —N(R")C
(=O)NRR"%, —N(R"C(=0)OR™, —N(R")C(=0)—
R, R'R7*N—8(=0),—, R’S(=0),—, R’S(=0),N
(R7)—, R7R'N—C, , alkyl, R’S(=0)—C, , alkyl,
R’R7*“N—C(=0)—C,_, alkyl, R”°R’"N—C,_, alkoxy, RS
(=0)—C,_, alkoxy, R’R7*"N—C(=0)—C, _, alkoxy, C, 4
aliphatic, C,_¢ haloalkyl, C,_,, alkoxy, C,_¢ hydroxyalkoxy,
C,_¢ aminoalkoxy, C, ¢ haloalkoxy, C, ¢ alkylamino-C, ¢-
alkoxy, C,_¢ alkoxy-C, s-alkoxy, C;_s cycloalkyloxy, C, ;4
aryl-C, c-alkoxy, C,, heteroaryl-C, -alkoxy, C, het-
eroaryloxy-C, c-alkoxy, C,, heteroaryl-C, (-alkylamino,
C,_ 1o heterocyclyl-C, c-alkoxy, C, ,, heterocyclyl-C, (-
alkylamino, C,_,, cycloalkylamino, C,_,, heterocyclyl-C, .-
alkoxy, C;_,, carbocyclyl-C, ¢-alkoxy, C;_,, carbocyclyl-
C, ¢-alkylamino, Cg_,, aryloxy, C,_,, heteroaryloxy, C,_,
heterocyclyl, C;_,, cycloalkyl, C,_,, heterocyclyl-C, ¢-ali-
phatic, C;_,, cycloalkyl-C, c-aliphatic, C4_,, aryl, C,_ het-
eroaryl, C,_,, aryl-C, ¢-aliphatic, C, , heteroaryl-C, ;-ali-
phatic, Cq,, aryl-(CH,),-G-(CH,),—, C,, heteroaryl-
(CH,),-G-(CH,),,— Csio heterocyclyl-(CH,),-G-
(CH,),— or Cs,, cycloalkyl-(CH,),-G-(CH,),—,
wherein each G is O, S, NR>, S(=0), S(=0),, C(=0),
—C(—0)NH—, —OC(—O)NH—, —OC(—0)—, —NHC
(=O)NH—, —HN—S(—0),—, —OS(—0),—, or —OS
(—0O),NH—; each tis 1 or 2; each p and m is independently
0,1,2,3 or 4,

each R® is independently H, R’R7*NC(—0)—, R’0C
(=0)—, R’C(=0)—, R'R7*NS(=0)—, R’0S(=0)—,
R7$(=0)—, RR7*NS(=0),—, R’0S(=0),—, R’S
(=0),—, C, 5 alkyl, C,_; haloalkyl, C,_; hydroxyalkyl,C,
aminoalkyl, C, ; alkoxy-C, ;-alkyl, C, ; alkylamino-C, ;-
alkyl, C,_; alkylthio-C, j-alkyl, Cq , aryl-C, ;-alkyl, C, ,
heteroaryl-C, s-alkyl, C,_,, heterocyclyl-C, ;-alkyl, C;
cycloalkyl-C, ;-alkyl, C, |, aryl, C, , heteroaryl, C,_,, het-
erocyclyl or C,_,, carbocyclyl;

each R” and R”“ is independently H, C, ¢ aliphatic, C, 4
haloaliphatic, C, ; hydroxyaliphatic, C, , aminoaliphatic,
C, ¢ alkoxy-C, c-aliphatic, C, ¢ alkylamino-C,_ s-aliphatic,

10

15

20

25

35

45

50

55

80

C,_¢ alkylthio-C, ¢-aliphatic, Cy_,, aryl-C, ¢-aliphatic, C, 4
heteroaryl-C, ¢-aliphatic, C,_,, heterocyclyl-C, ,-aliphatic,
C;5_,o cycloalkyl-C, s-aliphatic, C,_, aryl, C,  heteroaryl,
C,_,o heterocyclyl or C;_,, carbocyclyl; with the proviso that
where R”7 and R7“ are bonded to the same nitrogen atom, R’
and R7%, together with the nitrogen atom they are attached
to, optionally form a substituted or unsubstituted 3-8 mem-
bered ring;

each R®*” is independently H, hydroxy, amino, F, CI, Br, 1,
—N(CH;),, —C(=0O)NH—C, _, alkyl, —OC(—O)NH—
C,_, alkyl, —OC(—0)O—C,_, alkyl, —NHC(—O)NH—
C,, alkyl, —NHC(—0)0—C, , alkyl, —NHC(—0)—
C,, alkyl, C,, alkyl-NH—S(—0),—, C,, alkyl-
S(=0),—, C,_, alkyl-S(—0),NH—, cyano, nitro, mer-
capto, C, , alkyl, trifluoromethyl, C, , alkoxy, C, , alky-
lamino, C,_, alkylthio, Cg,, aryl, Cg_,, aryl-C, ,-alkyl or
C,_, heteroaryl;

nis 0,1, 2 or 3; and

each R'° is independently H, hydroxy, amino, F, Cl, Br, 1,
cyano, nitro, mercapto, C, , alkyl, trifluoromethyl, C, ,
alkoxy, C, , alkylamino, or C,_, alkylthio.

In some embodiments, B is —N(CHj;),, —N(CH,CH,),,
—N(CH,CH,CH,),, —N(CH,CH,CH,CH,),
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R! is H, F, Cl, Br, 1, cyano, hydroxy, —N(CH,),,
—C(—=0O)NH—C,_, alkyl, —OC(—O)NH—C,_, alkyl,
—0OC(=0)0—C, , alkyl, —NHC(—O)NH—C, , alkyl,
—NHC(—0)0—C,, alkyl, —NHC(—0)—C,_, alkyl,
C,., alkyl-NH—S(—0),—, C,_ alkyl-S(=0),—, C,,
alkyl-S(—0),NH—, methyl, ethyl, propyl, isopropyl, butyl,
ter-butyl,  trifluoromethyl, phenyl-(CH,),-G-(CH,),,—,
(fluoro-substituted phenyl)-(CH,),-G-(CH,),,—, thiazolyl-
(CH,),-G-(CH,),,—, pyridyl-(CH,),-G-(CH,),,—, phenyl-
ethyl, cyclohexyl-(CH,),-G-(CH,),,—, naphthyl-(CH,),-G-
(CH,),,—, or morpholinyl-(CH,),-G-(CH,),,—, wherein
each G is O, S, NR®, S(=0), S(=0),, C(=0), —C(=0)
NH—, —OC(—O)NH—, —OC(—0)—, —NHC(=0)
NH—, —HN—S(=—0)—, —O0S(=0)—, or —OS
(—0O),NH—; each tis 1 or 2; each p and m is independently
0, 1, 2, 3 or 4; or wherein each of the phenyl-(CH,),-G-
(CH,),,— (fluoro-substituted phenyl)-(CH,),-G-(CH,),,—,
thiazolyl-(CH,),-G-(CH,),,—, pyridyl-(CH,),-G-
(CH,),,—, phenylethyl, cyclohexyl-(CH,),-G-(CH,),—,
naphthyl-(CH,),-G-(CH,),—, and morpholinyl-(CH,),-G-
(CH,),,— is optionally substituted by one or more F, Cl, Br,
I, methyl, ethyl, propyl, ethynyl, propynyl, butyryl,
methoxy, ethoxy or cyano;

R? is H, F, Cl, Br, 1, cyano, hydroxy, —N(CH,),,
—C(—=0O)NH—C, , alkyl, —OC(—O)NH—C,_, alkyl,
—OC(=0)0—C,_, alkyl, —NHC(—O)NH—C, , alkyl,
—NHC(—0)0—C, , alkyl, —NHC(—0)—C,_, alkyl,
C,., alkyl-NH—S(—0),—, C,_ alkyl-S(=0),—, C,,
alkyl-S(—0),NH—, methyl, ethyl, propyl, isopropyl, butyl,
ter-butyl,  trifluoromethyl, phenyl-(CH,),-G-(CH,),,—,
(fluoro-substituted phenyl)-(CH,),-G-(CH,),,—, thiazolyl-
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(CH,),-G-(CH,),,—, or morpholinyl-(CH,),-G-(CH,),,—,
wherein each G is O, S, NR®, S(=0), S(=0),, C(=0),
—C(—0)NH—, —OC(—O)NH—, —OC(—0)—, —NHC
(=O)NH—, —HN—S(—0),—, —OS(—0),—, or —OS
(—O)NH—; each tis 1 or 2; each p and m is independently
0,1,2,3 or 4,

R? is H, F, Cl, I, cyano, hydroxy, —N(CHy,),, —C(=0)
NH—C, , alkyl, —OC(—O)NH—C, , alkyl, —OC(=0)
0—C,_, alkyl, —NHC(—O)NH—C, _, alkyl, —NHC(—0)
0—C,_, alkyl, —NHC(—0)—C, , alkyl, C, _, alkyl-NH—
S(=0),—, C, _, alkyl-S(—0),—, C, , alkyl-S(—0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, phenyl-
(CH,),-G-(CH,),,—, (fluoro-substituted phenyl)-(CH,),-G-
(CH,),— thiazolyl-(CH,),-G-(CH,),,— or morpholinyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR®, S(=0),
S(=0),, C(=0), —C(=O)NH—, —OC(=—O)NH—,
—OC(=0)—, —NHC(—O)NH—, —HN—S(—0)—,
—O8(=0),—, or —OS(—0)NH—; each tis 1 or 2; each
p and m is independently O, 1, 2, 3 or 4;

R* is H, F, I, cyano, hydroxy, —N(CH,),, —C(=0)
NH—C, _, alkyl, —OC(—O)NH—C, _, alkyl, —OC(=0)
0—C, , alkyl, —NHC(—O)NH—C, , alkyl, —NHC(—0)
0—C,_, alkyl, —NHC(—0)—C, , alkyl, C, _, alkyl-NH—
S(=0),—, C, _, alkyl-S(—0),—, C, , alkyl-S(—0O),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, trifluorom-
ethyl, phenyl-(CH,),-G-(CH,),,—, (fluoro-substituted phe-
nyl)-(CH,),-G-(CH,),,— thiazolyl-(CH,),-G-(CH,),,— or
morpholinyl-(CH,),-G-(CH,),,—, wherein each G is O, S,
NR®, S(=0), S(=0),, C(=0), —C(=0)NH—, —0C
(=O)NH—, —OC(—0)—, —NHC(—O)NH—, —HN—
S(=0)—, —OS(—=0),—, or —OS(—0O),NH—; each t is 1
or 2; each p and m is independently 0, 1, 2, 3 or 4;

each R’ is independently H, C,_, alkyl, phenyl, benzyl,
pyridyl or morpholino methyl;

each R®*” is independently H, hydroxy, amino, F, Cl, Br, 1,
—N(CH;),, —C(=0O)NH—C, _, alkyl, —OC(—O)NH—
C,_, alkyl, —OC(—0)O—C,_, alkyl, —NHC(—O)NH—
C,, alkyl, —NHC(—0)0—C, _, alkyl, —NHC(—0)—
C,, akyl, C,, alkyl-NH—S(=—0),— C,, alkyl-
S(=0),—, C,_, alkyl-S(—0),NH—, cyano, nitro, mer-
capto, C, , alkyl, trifluoromethyl, C, , alkoxy, C, , alky-
lamino, C,_, alkylthio, Cg,, aryl, Cg_,, aryl-C, ,-alkyl or
C,_, heteroaryl;

nis 0,1, 2, or 3; and

each R'° is independently H, hydroxy, amino, F, Cl, Br, 1,
cyano, nitro, mercapto, C, , alkyl, trifluoromethyl, C, ,
alkoxy, C,_, alkylamino, or C,_, alkylthio.

In some embodiments, Formula (V) is

V)

V3
v Sy,

Il
Vl\
N o

<

T3_

>

R&z
Ty

wherein V| is N or CR', V, is N or CR?, V, is N or CR?,
and V, is N or CR*, wherein at most one of the V,, V., V,
and V. is N;
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T, is N or CR'%; -continued

T, is NR>, O, S or CR*R'4; """‘"["’""‘
X is a bond, NR®, O, S, —(CH,),—, —(CH,),—Y—, N
~C(=0)—, C(—O)NH—, —CH—CH , or - C—C, § [
wherein each m is independently 0, 1, 2 or 3;
A

B is —N(CH,),, —N(CH,CH,),, —N(CH,CIH,CH,),, N N

— N(CH,CH,CH,CH,),. )\[OH Q




US 9,434,695 B2

87
-continued
W NH
N

Z\/\
o
o

O OO0 |
o X

RGN ARe]

T

g

R' is H, F, Cl, Br, I, cyano, hydroxy, —N(CH,),,
—C(—=0O)NH—C,_, alkyl, —OC(—O)NH—C,_, alkyl,
—0OC(=0)0—C, , alkyl, —NHC(—O)NH—C, , alkyl,
—NHC(—0)0—C,, alkyl, —NHC(—0)—C,_, alkyl,
C,., alkyl-NH—S(—0),—, C,_ alkyl-S(=0),—, C,,
alkyl-S(—0),NH—, methyl, ethyl, propyl, isopropyl, butyl,
ter-butyl, trifluoromethyl, or Cg,, aryl-(CH,),-G-
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(CH,),—, wherein G is O, S, NR>, S(=0), S(=0),, or
C(=0); each p and m is independently O, 1, 2 or 3; or
wherein Cq_, aryl-(CH,),-G-(CH,),,— is optionally substi-
tuted by one or more F, Cl, Br, I, methyl, ethyl, propyl,
ethynyl, propynyl, butyryl, methoxy, ethoxy or cyano;

R? is H, F, Cl, Br, 1, cyano, hydroxy, —N(CH,),,
—C(—=O)NH—C,_, alkyl, —OC(—O)NH—C,_, alkyl,
—0OC(—0)0—C,_, alkyl, —NHC(—O)NH—C, , alkyl,
—NHC(=—0)0—C, , alkyl, —NHC(—0)—C,_, alkyl,
C,., alkkyl-NH—S(—0),—, C,, alkyl-S(=0),—, C,_,
alkyl-S(—0),NH—, methyl, ethyl, propyl, isopropyl, butyl,
ter-butyl, trifluoromethyl, or Cg,, aryl-(CH,),-G-
(CH,),—, wherein G is O, S, NR>, S(=0), S(=0),, or
C(=0); each p and m is independently 0, 1, 2 or 3;

R? is H, F, Cl, I, cyano, hydroxy, —N(CHy,),, —C(=0)
NH—C, , alkyl, —OC(—O)NH—C, , alkyl, —OC(—0)
0—C, , alkyl, —NHC(—O)NH—C, , alkyl, —NHC(=—0)
0—C,_, alkyl, —NHC(—0)—C, _, alkyl, C, _, alkyl-NH—
S(=0),—, C,_, alkyl-S(—0),—, C,_, alkyl-S(—0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, or Cg,,
aryl-(CH,),-G-(CH,),,—, wherein G is O, S, NR®, S(=0),
S(=0),, or C(—0); each p and m is independently 0, 1, 2
or 3;

R* is H, F, I, cyano, hydroxy, —N(CH,),, —C(=0)
NH—C, , alkyl, —OC(—O)NH—C, , alkyl, —OC(—0)
0—C,_, alkyl, —NHC(—O)NH—C, _, alkyl, —NHC(=—0)
0—C,_, alkyl, —NHC(—0)—C, _, alkyl, C, _, alkyl-NH—
S(=0),—, C,_, alkyl-S(—0),—, C, , alkyl-S(—0),NH—,
methyl, ethyl, propyl, isopropyl, butyl, ter-butyl, trifluorom-
ethyl, or Cq ,, aryl-(CH,),-G-(CH,),,—, wherein G is O, S,
NR®, S(=0), S(=0),, or C(=0); each p and m is inde-
pendently 0, 1, 2 or 3;

each R’ is independently H, C,_, alkyl, phenyl, benzyl,
pyridyl or morpholino methyl; and

each R®* R'°,R!!, and R*“is independently H, hydroxy,
amino, F, Cl, Br, I, —N(CH;),, —C(—O)NH—C, , alkyl,
—OC(—O)NH—C, , alkyl, —OC(—0)0—C,_, alkyl,
—NHC(—0O)NH—C, , alkyl, —NHC(—0)O—C, _,, alkyl,
—NHC(—0)—C, _, alkyl, C,_, alkyl-NH—S(—0),—,C,
alkyl-S(—=0),—, C,, alkyl-S(—O),NH—, cyano, nitro,
mercapto, C, _, alkyl, trifluoromethyl, C, , alkoxy, C, _, alky-
lamino, C,_, alkylthio, Cg,, aryl, Cg_,, aryl-C, ,-alkyl or
C, o heteroaryl.

In some embodiments, Formula (VI) is

VD

R3
I\i \

RIJ\N o]
“ .
“ TR

E
(Rlz)k{ j\
. q

wherein E is N or CR';

Jis O, S, S(=0), S(=0),, NR*® or CR"*R***;
kis0,1,2,3 or 4;

qis 0,1 or 2;
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R' is H, F, Cl, Br, 1, cyano, hydroxy, C, s alkyl, C, ¢
haloalkyl, C, 4 alkoxy, C, ¢ hydroxyalkoxy, C, ; amino-
alkoxy, C, ¢ haloalkoxy, Cq_,, aryl-C, ¢ alkyl, C¢_,, aryl-
(CH,),-G-(CH,),,—; C, heteroaryl-(CH,),-G-(CH,),,—,
C, ¢ heterocyclyl-(CH,),-G-(CH,),,— or C,_;, cycloalkyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR®, C(=0),
—C(=0)NH—, —OC(—0)NH—, —OC(=0)— or
—NHC(=—0O)NH—; each p and m is independently O, 1, 2
or 3; or wherein each of the C_,, aryl-(CH,),-G-(CH,),,—,
C,o heteroaryl-(CH,),-G-(CH,),—, C,,, heterocyclyl-
(CH,),-G-(CH,),;—. Cq.,o aryl-Cp ¢ alkyl, and C,
cycloalkyl-(CH,),-G-(CH,),,— is optionally substituted by
one or more F, Cl, Br, I, methyl, ethyl, propyl, ethynyl,
propynyl, butyryl, methoxy, ethoxy, or cyano;

R?® is H, F, Cl, I, cyano, hydroxy, C,, alkyl, C, 4
haloalkyl, C, ¢ alkoxy, C, ¢ hydroxyalkoxy, C, s amino-
alkoxy, C, 4 haloalkoxy, Cq ,, aryl-(CH,),-G-(CH,),—,
C,o heteroaryl-(CH,),-G-(CH,),—, C,,, heterocyclyl-
(CH,),-G-(CH,),—, or C;,, cycloalkyl-(CH,),-G-
(CH,),—, wherein each G is O, S, NR®, C(=0), —C(=0)
NH—, —OC(—O)NH—, —OC(—0)— or —NHC(—0)
NH—; each p and m is independently O, 1, 2 or 3;

each R® is independently H, R’R7*NC(—0)—, R’0C
(=0)—, R’C(=0)—, C,, alkyl, C, ; haloalkyl, C, ,
hydroxyalkyl, C,_; amino alkyl, C, ; alkoxy-C, ;-alkyl, C,
alkylamino-C, ;-alkyl, C,_; alkylthio-C, ;-alkyl, Cq |, aryl-
C, s-alkyl, C,, heteroaryl-C, ;-alkyl, C,_,, heterocyclyl-
C, s-alkyl, C;_, cycloalkyl-C, ;-alkyl, C ,, aryl, C, g het-
eroaryl, C,_,, heterocyclyl or C;_,, carbocyclyl;

each R®" is independently H, hydroxy, amino, F, Cl, Br, 1,
—N(CH,),, cyano, nitro, mercapto, C,_, alkyl, trifluorom-
ethyl, C,_, alkoxy, C,_, alkylamino, C, , alkylthio, C, |,
aryl, C4_,, aryl-C, ,-alkyl or C, , heteroaryl;

nis 0, 1, 2 or 3;

R'° is independently H, hydroxy, amino, F, Cl, Br, I,
cyano, nitro, mercapto, C, , alkyl, trifluoromethyl, C, ,
alkoxy, C, _, alkylamino, or C,_, alkylthio;

each R'? is oxo (=0), hydroxy, amino, halo, cyano, C,_,,
alkoxy, C,_,, alkylamino, C,_,, alkylthio, C,_,, alkyl, C,_,,
alkenyl, C, ,, alkynyl, mercapto, nitro, Cy,, aryl, C, 4
heteroaryl, C, ,, heterocyclyl, Cg,, aryloxy, carboxy,
hydroxy-substituted C, , alkoxy, hydroxy-substituted C, ¢
alkyl-C(—0)—, C, ¢ alkyl-C(—0)—, C, ¢ alkyl-S(—0)—,
C,¢ alkyl-S(—0),—, hydroxy-substituted C, ¢ alkyl-S
(—0)—, hydroxy-substituted C, 4 alkyl-S(—0),—, or car-
boxy C, ¢ alkoxy;

R'?is H, C,_, alkyl, C,_, alkynyl, C,_, alkoxy, hydroxy-
substituted C,_, alkoxy, C,_, carboxyalkoxy, C,_, alkylcar-
bonyl or hydroxy-substituted C,_, alkylcarbony; and

each R and R'*“ is independently H, hydroxy, carboxy,
C,, alkyl, C,_, alkoxy or C,_, alkylamino.

In some embodiments, R* is independently H, F, CI, Br, I,
cyano, hydroxy, methyl, ethyl, propyl, isopropyl, butyl,
ter-butyl, Cs_ 4 aryl-(CH,),-G-(CH,),— or C,_¢ heteroaryl-
(CH,),-G-(CH,),,—, wherein each G is NR®, O or S, each
p and m is independently 0, 1, 2 or 3; or wherein each of the
Cs.g aryl-(CH,),-G-(CH,),,— and C, ¢ heteroaryl-(CH,),-
G-(CH,),,— is optionally substituted by one or more F, Cl,
Br, methyl, ethyl, propyl, ethynyl, propynyl, butynyl,
methoxy, or cyano; and

R? is independently H, F, CI, 1, cyano, hydroxy, methyl,
ethyl, propyl, isopropyl, butyl, ter-butyl, C¢ 4 aryl-(CH,),-
G-(CH,),,— or C,s heteroaryl-(CH,),-G-(CH,),—,
wherein each G is O or S, each p and m is independently 0,
1, 2 or 3.
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In some embodiments, Formula (VII) is

(VID)

N
77 gy

wherein R! is H, F, Cl, Br, I, cyano, hydroxy, C,_, alkyl,
C,_¢haloalkyl, C, ¢ alkoxy, C, , hydroxyalkoxy, C, s amino-
alkoxy, C, s haloalkoxy, Cg4_,, aryl-(CH,),-G-(CH,),—,
C,s heteroaryl-(CH,),-G-(CH,),— C, , heterocyclyl-
(CH,),-G-(CH,),—, or C;,, cycloalkyl-(CH,),-G-
(CH,),—, wherein each G is O, S, NR®, C(=0), —C(=0)
NH—, —OC(—O)NH—, —OC(—0)— or —NHC(=—0)
NH—; each p and m is independently O, 1, 2 or 3; or wherein
each of the Cq 4 aryl-(CH,),-G-(CH,),,—; C,_, heteroaryl-
(CH,),-G-(CH,),,— Csio heterocyclyl-(CH,),-G-
(CH,),—, and Cs,, cycloalkyl-(CH,),-G-(CH,),— 1is
optionally substituted by one or more F, Cl, Br, I, methyl,
ethyl, propyl, cyano, ethynyl, methoxy, ethoxy, or propynyl;

R? is H, F, Cl, 1, cyano, hydroxy, C,, alkyl, C,
haloalkyl, C, ¢ alkoxy, C, s hydroxyalkoxy, C, s amino-
alkoxy, C, 4 haloalkoxy, Cs_,, aryl-(CH,),-G-(CH,),—,
C, heteroaryl-(CH,),-G-(CH,),— C,,, heterocyclyl-
(CH,),-G-(CH,),—, or C;,, cycloalkyl-(CH,),-G-
(CH,),—, wherein each G is O, S, NR>, C(=0), —C(=0)
NH—, —OC(—O)NH—, —OC(—0)— or —NHC(=—0)
NH—; each p and m is independently O, 1, 2 or 3;

each R’ is independently H, R’R7“NC(=0)—, R’0C
(=0)—, R'C(=0)—, C,, alkyl, C,, haloalkyl, C, ,
hydroxyalkyl, C,_; aminoalkyl, C,_; alkoxy-C, ;-alkyl, C,
alkylamino-C, ;-alkyl, C,_; alkylthio-C, ;-alkyl, Cq |, aryl-
C, s-alkyl, C,, heteroaryl-C, ;-alkyl, C,_,, heterocyclyl-
C, s-alkyl, C, ,, cycloalkyl-C, ;-alkyl, Cg_,, aryl, C,_ het-
eroaryl, C, ,, heterocyclyl or C, ,, carbocyclyl;

each R is independently H, C, 4 alkyl, C,_ haloaliphatic,
C, ¢ hydroxyaliphatic, C, ; amino aliphatic, C, ; alkoxy-
C, ¢-aliphatic, C,_ ¢ alkylamino-C, g-aliphatic, C, ¢ alkyl-
thio-C, ¢-aliphatic, Cg,, aryl-C, ¢-aliphatic, C, het-
eroaryl-C, ¢-aliphatic, C,_,, heterocyclyl-C, s-aliphatic,
C;5_,o cycloalkyl-C, s-aliphatic, C,_, aryl, C,  heteroaryl,
C,_, heterocyclyl or C,_,, carbocyclyl;

each R7“ is independently C,_4 alkyl, C,_, haloaliphatic,
C, ¢ hydroxyaliphatic, C, ; amino aliphatic, C, ; alkoxy-
C, ¢-aliphatic, C,_ ¢ alkylamino-C, g-aliphatic, C, ¢ alkyl-
thio-C, ¢-aliphatic, Cg,, aryl-C, ¢-aliphatic, C, het-
eroaryl-C, ¢-aliphatic, C,_,, heterocyclyl-C, s-aliphatic,
C,_,s cycloalkyl-C, s-aliphatic, C,_, aryl, C, , heteroaryl,
C,_, heterocyclyl or C,_,, carbocyclyl;

with the proviso that where R” and R”“ are bonded to the
same nitrogen atom, R” and R74, together with the nitrogen
atom they are attached to, optionally form a substituted or
unsubstituted 3-8 membered ring;

each R®“ is independently H, hydroxy, amino, F, Cl, Br, I,
—N(CHs;),, cyano, nitro, mercapto, C,_, alkyl, trifluorom-
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ethyl, C,_, alkoxy, C,_, alkylamino, C, , alkylthio, C, |,

aryl, Cq_;, aryl-C, ,-alkyl or C, , heteroaryl; and
nis 0, 1, 2 or 3.

In some embodiments, each R” is independently H, C, 4

T ¢
O

ki
e

>

N

{

Ik
¥

Za /
=y

Cl

each R7“ is independently C, 4 alkyl, C,_, alkoxy-C, ¢

alkyl,

TV

SISO Ke)

Oke)

HN
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-continued
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In another aspect, provided herein are one of the com-
pounds as follows, or a stereoisomer, geometric isomer,
tautomer, nitrogen oxide, hydrate, solvate, or pharmaceuti-
cally acceptable salt thereof, and not limited to:
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< F d Provided herein includes the use of a compound disclosed
herein, or a pharmaceutically acceptable salt thereof, in the
N 65 manufacture of a medicament for treating the severity of
/ ; tissue or organ fibrosis in a patient, including those

described herein. Provided herein is a pharmaceutical com-



US 9,434,695 B2

127
position comprising a therapeutically effective amount of a
compound of Formula (I), (V), (VD), (VII) or (IV) in
association with at least one pharmaceutically acceptable
carrier, excipient, diluent, adjuvant or vehicle.

Provided herein are pharmaceutical compositions com-
prising a compound disclosed herein, or a stereoisomer,
geometric isomer, tautomer, nitrogen oxide, hydrate, sol-
vate, metabolite, pharmaceutically acceptable salt or prod-
rug thereof; and an optionally pharmaceutically acceptable
carrier, excipient, diluent, adjuvant, vehicle or a combina-
tion thereof.

Also provided herein is a method of treating the severity
of tissue or organ fibrosis in a patient or susceptible to such
fibrosis, the method comprising treating the subject with a
therapeutically effective amount of a compound of Formula
@, (V), (VD), (VID or (IV).

Provided herein, the tissue or organ fibrosis disorder is
renal interstitial fibrosis, glomerulosclerosis, liver fibrosis,
pulmonary fibrosis, peritoneum fibrosis, myocardial fibrosis,
dermatofibrosis, post-surgery adhesions, benign prostatic
hypertrophy, skeletal muscle fibrosis, dermatosclerosis,
multiple sclerosis, pancreatic fibrosis, liver cirrhosis, myo-
sarcoma, neurofibroma, pulmonary interstitial fibrosis, dia-
betic nephropathy, alzheimer disease or vascular fibrosis. In
other embodiments, post-surgery adhesions is the scar heal-
ing.

Unless otherwise stated, all stereoisomers, geometric iso-
mers, tautomers, nitrogen oxides, hydrates, solvates,
metabolites, salts, and pharmaceutically acceptable prodrugs
of the compounds disclosed herein are within the scope of
the invention.

In certain embodiments, the salt is a pharmaceutically
acceptable salt. The phrase “pharmaceutically acceptable”
refers to that the substance or composition must be compat-
ible chemically and/or toxicologically, with the other ingre-
dients comprising a Formulation, and/or the mammal being
treated therewith.

The compounds disclosed herein also include salts of such
compounds which are not necessarily pharmaceutically
acceptable salts, and which may be useful as intermediates
for preparing and/or purifying compounds of Formula (I),
V), (VD), (VID) or (IV) and/or for separating enantiomers of
compounds of Formula (I), (V), (VI), (VID) or (IV).

It the compound disclosed herein is a base, the desired salt
may be prepared by any suitable method available in the art,
for example, treatment of the free base with an inorganic
acid, such as hydrochloric acid, hydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid, and the like. Or with an
organic acid, such as acetic acid, maleic acid, succinic acid,
mandelic acid, fumaric acid, malonic acid, pyruvic acid,
oxalic acid, glycolic acid, salicylic acid; a pyranosidy] acid,
such as glucuronic acid or galacturonic acid; an alpha
hydroxy acid, such as citric acid or tartaric acid; an amino
acid, such as aspartic acid or glutamic acid; an aromatic acid,
such as benzoic acid or cinnamic acid, a sulfonic acid, such
as p-toluenesulfonic acid or ethanesulfonic acid, and the
like.

If the compound disclosed herein is an acid, the desired
salt may be prepared by any suitable method, for example,
treatment of the free acid with an inorganic or organic base,
such as an amine (primary, secondary or tertiary), an alkali
metal hydroxide or alkaline earth metal hydroxide, and the
like. Some non-limiting examples of suitable salts include
organic salts derived from amino acids, such as glycine and
arginine, ammonia, primary, secondary, and tertiary amines,
and cyclic amines, such as piperidine, morpholine and
piperazine, and inorganic salts derived from sodium, cal-
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cium, potassium, magnesium, manganese, iron, copper,
zinc, aluminum, lithium, and the like.

Composition, Formulations and Administration of
Compounds of the Invention

According to another aspect, the invention features phar-
maceutical compositions that include a compound of For-
mula (1), (V), (VD), (VII) or (IV), a compound listed herein,
or a compound named in Examples 1-72, and a pharmaceu-
tically acceptable carrier, adjuvant, or vehicle. The amount
of the compound in the compositions disclosed herein is
such that is effective to detectably treat or lessen the severity
of a tissue or organ fibrotic disease in a patient.

It will also be appreciated that certain of the compounds
disclosed herein can exist in free form for treatment, or
where appropriate, as a pharmaceutically acceptable deriva-
tive thereof. Some non-limiting examples of the pharma-
ceutically acceptable derivative include pharmaceutically
acceptable prodrugs, salts, esters, salts of such esters, or any
other adducts or derivatives which upon administration to a
patient in need is capable of providing, directly or indirectly,
a compound as otherwise described herein, or a metabolite
or residue thereof.

As described above, the pharmaceutically acceptable
compositions disclosed herein additionally comprise a phar-
maceutically acceptable carrier, adjuvant, or vehicle, which,
as used herein, includes any and all solvents, diluents, or
other liquid vehicle, dispersion or suspension aids, surface
active agents, isotonic agents, thickening or emulsifying
agents, preservatives, solid binders, lubricants and the like,
as suited to the particular dosage form desired. Troy et al.,
Remington: The Science and Practice of Pharmacy, 21st ed.,
2005, Lippincott Williams & Wilkins, Philadelphia and
Swarbrick et al., Encyclopedia of Pharmaceutical Technol-
ogy, eds., 1988-1999, Marcel Dekker, New York, all of
which are herein incorporated by reference in their entire-
ties, are disclosed various carriers used in Formulating
pharmaceutically acceptable compositions and known tech-
niques for the preparation thereof. Except insofar as any
conventional carrier medium is incompatible with the com-
pounds disclosed herein, such as by producing any undesir-
able biological effect or otherwise interacting in a deleteri-
ous manner with any other component(s) of the
pharmaceutically acceptable composition, its use is contem-
plated to be within the scope of this invention.

Some non-limiting examples of materials which can serve
as pharmaceutically acceptable carriers include ion
exchangers, alumina, aluminum stearate, lecithin, serum
proteins, such as human serum albumin, buffer substances
such as phosphates, glycine, sorbic acid, or potassium sor-
bate, partial glyceride mixtures of saturated vegetable fatty
acids, water, salts or electrolytes, such as protamine sulfate,
disodium hydrogen phosphate, potassium hydrogen phos-
phate, sodium chloride, zinc salts, colloidal silica, magne-
sium trisilicate, polyvinyl pyrrolidone, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, wool fat,
sugars such as lactose, glucose and sucrose; starches such as
corn starch and potato starch; cellulose and its derivatives
such as sodium carboxymethyl cellulose, ethyl cellulose and
cellulose acetate; powdered tragacanth; malt; gelatin; talc;
excipients such as cocoa butter and suppository waxes; oils
such as peanut oil, cottonseed oil, safflower oil, sesame oil,
olive oil, corn oil and soybean oil; glycols such as propylene
glycol or polyethylene glycol; esters such as ethyl oleate and
ethyl laurate; agar; buffering agents such as magnesium
hydroxide and aluminum hydroxide; alginic acid; pyrogen-
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free water; isotonic saline; Ringer’s solution; ethyl alcohol,
and phosphate buffer solutions, as well as other non-toxic
compatible lubricants such as sodium lauryl sulfate and
magnesium stearate, as well as coloring agents, releasing
agents, coating agents, sweetening, flavoring and perfuming
agents, preservatives and antioxidants.

The compositions disclosed herein may be administered
orally, parenterally, by inhalation spray, topically, rectally,
nasally, buccally, vaginally or via an implanted reservoir.
The pharmaceutically acceptable compositions disclosed
herein include orally administered in any orally acceptable
dosage form including, but not limited to, capsules, tablets,
pills, powders, granules, aqueous suspensions or solutions.

The compositions disclosed herein can be orally admin-
istered in the following dosage forms: tablets, pellets, cap-
sules, dispensable powders, particles or suspensions, syrup,
and elixirs. Alternatively, the compositions disclosed herein
can be for external use in the form of ointment, gel, or
medicated patch; or they can be administered parenterally in
the form of sterile injectable solution or suspension.

The compounds disclosed herein may be administered
parenterally or intraperitoneally. The compounds disclosed
herein (as free bases or pharmaceutically acceptable salt)
may be formulated into solutions or suspensions in water
suitably mixed with surfactant (e.g. hydroxypropyl cellu-
lose, polyvinyl pyrrolidone). Dispersion can also be pre-
pared from a mixture of the active compounds in glycerin,
liquid, polyethylene glycol and oil. In the normal condition
of storage and usage, these preparations may contain pre-
servatives to prevent the growth of microorganisms.

The pharmaceutical forms suitable for injection include
sterile water or dispersion and sterile powder (used for the
temporary preparation of sterile injectable solutions or dis-
persions). In all the cases, these forms must be sterile, and
they must be fluidic to allow their discharge from the
injection syringe. These forms must be stable in the condi-
tion of production and storage, and they must prevent from
the pollution of microorganisms (such as bacteria and fungi).
The carriers may be solvents or dispersion media, including,
for example, water, alcohols (such as glycerin, propylene
glycol and liquid polyethylene glycol), plant oil and com-
binations thereof.

The compounds disclosed herein can be administered in a
local rather than systemic manner, for example, via injection
of the compound directly into organ, often in a depot or
sustained release formulation. Furthermore, the pharmaceu-
tical composition comprising a compound disclosed herein
can be administered in a targeted drug delivery system, for
example, in a liposome coated with organ-specific antibody.
The liposomes may be targeted to and taken up selectively
by the organ. In addition, the pharmaceutical compositions
comprising a compound disclosed herein may be provided in
the form of a rapid release formulation, in the form of an
extended release formulation, or in the form of an interme-
diate release formulation.

For administration by inhalation, the compounds dis-
closed herein may be in a form as an aerosol, a mist or a
powder. The pharmaceutical compositions comprising a
compound disclosed herein may be conveniently delivered
in the form of an aerosol spray presentation from pressurized
packs or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable
gas. In the case of a pressurized aerosol, the dosage unit may
be determined by providing a value to deliver a metered
amount. Capsules and cartridges, such as, by way of
example only, gelatin for use in an inhaler or insufflators
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maybe formulated containing a powder mix of the com-
pound disclosed herein and a suitable powder base such as
lactose or starch.

The compounds disclosed herein may also be formulated
in rectal compositions such as enemas, rectal gels, rectal
foams, rectal aerosol, suppositories, jelly suppositories, or
retention enemas, containing conventional suppository
bases such as cocoa butter or other glycerides, as well as any
synthetic polymers suitable for preparing suppository bases
such as polyvinylpyrrolidone, PEG, and the like. In sup-
pository forms of the compositions, a low-melting wax such
as, but not limited to, a mixture of fatty acid glycerides,
optionally in combination with cocoa butter is first melted.

Additionally, the compound disclosed herein may be used
in combination with other agents of treating fibrosis, such as,
but not limited to, ivacaftor, roflumilast, pirfenidone,
miglustat, losartan, ACTIMMUNE® (interferon gamma-
1B), dornase alfa, VELDONA® (interferon alfa), ataluren,
cortical hormone, methotrexate, tacrolimus and combina-
tions thereof.

The pharmaceutical compositions disclosed herein may
be formulated in conventional manner using one or more
physiologically acceptable carriers comprising excipients
and auxiliaries which facilitate processing of the active
compounds into preparations which may be used pharma-
ceutically. Proper formulation is dependent upon the route of
administration chosen. Any of the well-known techniques,
carriers, and excipients may be used as suitable and as
understood in the art. The pharmaceutical compositions
comprising a compound disclosed herein may be manufac-
tured in a conventional manner, such as, by way of example,
by means of conventional mixing, dissolving, granulating,
dragee-making, levigating, emulsifying, encapsulating,
entrapping, or compression processes.

The pharmaceutical compositions disclosed herein
include at least one pharmaceutically acceptable carrier,
diluent or excipient and a compound disclosed herein as an
active ingredient in free-acid or free-base form, or in a
pharmaceutically acceptable salt form. In addition, the phar-
maceutical compositions disclosed herein include other
medicinal or pharmaceutical agents, carriers, adjuvants,
such as preserving, stabilizing, wetting or emulsifying
agents, solution promoters, salts for regulating the osmotic
pressure, and/or buffers. In addition, the pharmaceutical
compositions contain other therapeutically valuable sub-
stances.

Methods for the preparation of the pharmaceutical com-
positions disclosed herein include formulating the com-
pounds disclosed herein with one or more inert, pharmaceu-
tically acceptable excipients or carriers to form a solid,
semi-solid or liquid. Some non-limiting examples of solid
compositions include powders, tablets, dispersible granules,
capsules, cachets, and suppositories. Some non-limiting
examples of liquid compositions include solutions in which
a compound is dissolved, emulsions comprising a com-
pound, or a solution containing liposomes, micelles, or
nanoparticles comprising a compound as disclosed herein.
Some non-limiting examples of semi-solid compositions
include gels, suspensions and creams. The compositions
may be in liquid solutions or suspensions, solid forms
suitable for solution or suspension in a liquid prior to use, or
as emulsions. The pharmaceutical compositions disclosed
herein may also contain minor amounts of nontoxic, auxil-
iary substances, such as wetting or emulsifying agents, pH
buffering agents, and so forth.

The compounds disclosed herein are preferably formu-
lated in dosage unit form for ease of administration and
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uniformity of dosage. The expression “dosage unit form”
refers to a physically discrete unit of agent appropriate for
the patient to be treated. It will be understood, however, that
the total daily usage of the compounds and compositions
disclosed herein will be decided by the attending physician
within the scope of sound medical judgment. The specific
effective dose level for any particular patient or organism
will depend upon a variety of factors including the disorder
being treated and the severity of the disorder; the activity of
the specific compound employed; the specific composition
employed; the age, body weight, general health, sex and diet
of the patient; the time of administration, route of adminis-
tration, and rate of excretion of the specific compound
employed; the duration of the treatment; drugs used in
combination or coincidental with the specific compound
employed, and like factors well known in the medical arts.

The effective dose of the active ingredients used may vary
with the compound used, the administration mode and the
severity of the disease to be treated. However, typically, a
desirable result can be achieved when the compound dis-
closed herein is administered at a dose of about 0.25-1000
mg/kg animal body weight per day. More preferably, it is
administered in 2-4 separated dosages per day, or in the form
of slow release. For most of the large mammals, the total
dose per day is about 1-100 mg/kg, more preferably about
2-80 mg/kg. The dosage form suitable for inner use com-
prises about 0.25-500 mg active compound sufficiently
mixed with a solid or liquid pharmaceutically acceptable
carrier. The dosage may be adjusted to provide the best
treatment response. In addition, upon urgent requirement of
the condition to be treated, several separate dosages per day
may be administered, or the dosage may be reduced in
proportion.

The selective biological properties of the compounds may
be enhanced through being modified by additional appro-
priate functional groups. Such modification is known in the
field herein and includes the modification of penetrate to
biological cavities (such as blood, lymphatic system, central
nervous system), improves oral effectiveness and improves
the solubility so that it can be administered by injection, alter
metabolism and change the excretion.

The compound or pharmaceutically acceptable salt or
hydrate disclosed herein may be used effectively for pre-
venting, managing, treating or lessening the severity of
tissue or organ fibrosis in a patient, especially in renal
interstitial fibrosis, glomerulosclerosis, liver fibrosis, pulmo-
nary fibrosis, peritoneum fibrosis, myocardial fibrosis, der-
matofibrosis, postsurgery adhesions, benign prostatic hyper-
trophy, skeletal muscle fibrosis, dermatosclerosis, multiple
sclerosis, pancreatic fibrosis, liver cirrhosis, myosarcoma,
neurofibroma, pulmonary interstitial fibrosis, diabetic neph-
ropathy, alzheimer disease or vascular fibrosis.

General Synthetic Procedures

Generally, the compounds disclosed herein may be pre-
pared by methods described herein, wherein the substituents
are as defined for Formulas (I), (V), (VD), (VII) or (IV),
above, except where further noted. The following non-
limiting schemes and examples are presented to further
exemplify the invention.

Persons skilled in the art will recognize that the chemical
reactions described may be readily adapted to prepare a
number of other compounds disclosed herein, and alterna-
tive methods for preparing the compounds disclosed herein
are deemed to be within the scope disclosed herein. For
example, the synthesis of non-exemplified compounds
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according to the invention may be successfully performed
by modifications apparent to those skilled in the art, e.g., by
appropriately protecting interfering groups, by utilizing
other suitable reagents known in the art other than those
described, and/or by making routine modifications of reac-
tion conditions. Alternatively, other reactions disclosed
herein or known in the art will be recognized as having
applicability for preparing other compounds disclosed
herein.

In the examples described below, unless otherwise indi-
cated all temperatures are set forth in degrees Celsius.
Reagents were purchased from commercial suppliers such as
Aldrich Chemical Company, Arco Chemical Company and
Alfa Chemical Company, and were used without further
purification unless otherwise indicated. Common solvents
were purchased from commercial suppliers such as Shantou
XilLong Chemical Factory, Guangdong Guanghua Reagent
Chemical Factory Co. Ltd., Guangzhou Reagent Chemical
Factory, Tianjin YuYu Fine Chemical Ltd., Qingdao Teng-
long Reagent Chemical Ltd., and Qingdao Ocean Chemical
Factory.

Anhydrous THF, dioxane, toluene, and ether were
obtained by refluxing the solvent with sodium. Anhydrous
CH,Cl, and CHCl; were obtained by refluxing the solvent
with CaH,. EtOAc, PE, hexane, DMAC and DMF were
treated with anhydrous Na,SO, prior to use.

The reactions set forth below were done generally under
a positive pressure of nitrogen or argon or with a drying tube
(unless otherwise stated) in anhydrous solvents, and the
reaction flasks were typically fitted with rubber septa for the
introduction of substrates and reagents via syringe. Glass-
ware was oven dried and/or heat dried.

Column chromatography was conducted using a silica gel
column. Silica gel (300-400 mesh) was purchased from
Qingdao Ocean Chemical Factory. "H NMR spectra were
recorded with a Bruker 400 MHz spectrometer at ambient
temperature. 'H NMR spectra were obtained as CDCl,,
ds-DMSO, CD;OD or dg-acetone solutions (reported in
ppm), using TMS (0 ppm) or chloroform (7.25 ppm) as the
reference standard. When peak multiplicities are reported,
the following abbreviations are used: s (singlet), d (doublet),
t (triplet), m (multiplet), br (broadened), dd (doublet of
doublets), dt (doublet of triplets). Coupling constants, when
given, are reported in Hertz (Hz).

Low-resolution mass spectral (MS) data were also deter-
mined on an Agilent 6320 series LC-MS spectrometer
equipped with G1312A binary pumps, a G1316A TCC
(Temperature Control of Column, maintained at 30° C.), a
G1329A autosampler and a G1315B DAD detector were
used in the analysis, An ESI source was used on the LC-MS
spectrometer.

Low-resolution mass spectral (MS) data were also deter-
mined on an Agilent 6120 series LC-MS spectrometer
equipped with G1311A Quaternary pump, a G1316A TCC
(Temperature Control of Column, maintained at 30° C.), a
G1329A autosampler and a G1315D DAD detector were
used in the analysis, An ESI source was used on the LC-MS
spectrometer.

Both LC-MS spectrometers were equipped with an Agi-
lent Zorbax SB-C18, 2.1x30 mm, 5 pm column. Injection
volumn was decided by the sample concentration. The flow
rate was 0.6 mL/min. The HPL.C peaks were recorded by
UV-Vis wavelength at 210 nm and 254 nm. The mobile
phase was 0.1% formic acid in acetonitrile (phase A) and
0.1% formic acid in ultrapure water (phase B). The gradient
condition is shown in Table 1:
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A (CH,CN, B (1,0,
Time(min) 0.1% HCOOH) 0.1% HCOOH)
0-3 5-100 95-0
3-6 100 0
6-6.1 100-5 0-95
6.1-8 5 95

Purities of compounds were also assessed by Agilent 1100
Series high performance liquid chromatography (HPLC)
with UV detection at 210 nm and 254 nm (Zorbax SB-C18,
2.1x30 mm, 4 micron, 10 min, 0.6 mL/min flow rate, 5 to
95% (0.1% formic acid in CH;CN) in (0.1% formic acid in
H,0). Column was operated at 40° C.

The following abbreviations are used throughout the
specification:

BPO benzoyl peroxide

NH,Cl ammonium chloride

BOC, Boc tert-butyloxycarbonyl

Boc20 Di-tert-butyl dicarbonate

Cs,CO; cesium carbonate

CHCI, chloroform

CCl,_, carbon tetrachloride

CDClj; chloroform deuterated

Cul copper (1) iodide

DMAC N,N-Dimethylacetamide

DMF dimethylformamide

DMAP 4-dimethylaminopyridine

DMSO dimethylsulfoxide

EtOAc ethyl acetate

g gram

h hour(s)

min minute(s)

HCI hydrochloric acid

H, hydrogen

MeOH, CH;OH methanol

EtOH ethanol

CH,Cl,, DCM dichloromethane

mL, ml milliliter

N, nitrogen

Pd/C palladium on carbon

PE petroleum ether (60-90° C.)

K,CO; potassium carbonate

RT, rt, room temperature

NaHCO; sodium bicarbonate

NaCl sodium chloride

Na,SO, sodium sulfate

NaOH sodium hydroxide

THF tetrahydrofuran

Et;N, TEA triethylamine

NBS N-bromosuccinimide

H,O water

AlMe; trimethylaluminium

Lawesson’s Reagent 1,3,2.4-dithiadiphosphetane, 2,4-bis(4-
methoxyphenyl)-,2,4-disulfide

TBAB tetrabutyl ammonium bromide

Rh,(OAc), Rhodium (II) acetate

PFD pirfenidone
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Scheme 1
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Compound 3, wherein each of V|, V,, V5, V,, A, B and
X is as defined above, can be prepared by the process
illustrated in Scheme 1. A mixture of compound 1, com-
pound 2, a base (such as potassium carbonate, cesium
carbonate, potassium phosphate, etc.) and a ligand (such as
8-hydroxyquinoline, ethyl 2-oxocyclohexanecarboxylate,
N,N'-dimethylethane-1,2-diamine, etc.) dissolved in a sol-
vent (such as dioxane, N,N-dimethyl formamide or dimethyl
sulfoxide) is heated at an appropriate temperature (such as
50-140 C.) under a nitrogen atmosphere to give the target
compound 3.

Scheme 2
I
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Compound 6, wherein each of R, R*, X and B is as
defined above, can be prepared by the process illustrated in
Scheme 2. A mixture of iodine-containing derivative 4,
pyridone derivative 5, a base (such as potassium carbonate,
cesium carbonate, potassium phosphate, etc.) and a ligand
(such as 8-hydroxyquinoline, ethyl 2-oxocyclohexanecar-
boxylate, N,N'-dimethy] ethane-1,2-diamine, etc.) dissolved
in a solvent (such as dioxane, N,N-dimethyl formamide or
dimethyl sulfoxide) is heated at an appropriate temperature
(such as 50-140° C.) under a nitrogen atmosphere to give the
compound 6.
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Compound 9, wherein each of R?, R* and B is as defined
above, can be prepared by the process illustrated in Scheme
3. Thiazole derivative 7 is reacted with NBS to afford a
bromine-containing derivative 8. A mixture of bromine-
containing derivative 8, pyridone derivatives 5, a base (such
as potassium carbonate, cesium carbonate, potassium phos-
phate, etc.), a ligand (such as 8-hydroxyquinolinemorpho-
line, ethyl 2-oxocyclohexanecarboxylate, N,N'-dimethyl
ethane-1,2-diamine, etc.) dissolved in a solvent (such as
dioxane, N,N-dimethyl formamide or dimethyl sulfoxide) is
heated at an appropriate temperature (such as 50-140° C.)
under a nitrogen atmosphere to give the compound 9.

Scheme 4
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Compound 13, wherein each of R*, R? and B is as defined
herein, can be prepared by the process illustrated in Scheme
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4. Amines 11 can be prepared through catalytic hydrogena-
tion of nitro derivative 10. The amines 11 is then reacted
with compound 12 under the action of trimethylaluminium
in organic solvent (such as dichloromethane, etc.) to give the
target compound 13.

Scheme 5
N
/ I‘INO3 / Pd/C, Hz
B T80, MeOTL, 1t
S
Rl
@) NH O
N 3 ~ ~
R O
p—d | 12
AlMey/DCM, 1t
5 NH,
15

<1
)

R! N
16

R3

Compound 16, wherein each of R*, R® and B is as defined
herein, can be prepared by the process illustrated in Scheme
5. Thiazole derivative 7 can be transformed to nitro deriva-
tive 14 under the action of strong acid (such as concentrated
nitric acid, concentrated sulfuric acid, etc.). The nitro deriva-
tive 14 is then reduced through catalytic hydrogenation to
afford amine 15 followed by reacting with compound 12
under the action of trimethylaluminum in organic solvent
(such as dichloromethane, etc.) to give the target compound

16.
Scheme 6
R%),
N \ / NH, +
D
17
Ry
O)\ NH [0} —_—
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18

Compound 18, wherein each of R*, R?, R**, n and D is as
defined herein, can be prepared by the process illustrated in
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Scheme 6. Fused tricyclic compound 17 is reacted with
compound 12 under the action of trimethylaluminium in
organic solvent (such as dichloromethane, etc.) to give the
target compound 18.

EXAMPLES
Example 1

1-(3-fluoro-4-(morpholinomethyl)phenyl)-5-methyl-
pyridin-2(1H)-one

e}

Step 1) 4-(2-fluoro-4-iodobenzyl)morpholine

To a solution of 2-fluoro-4-iodotoluene (23.60 g, 0.10
mol) in CHCl; (1000 mL) was added BPO (0.55 g, 2.27
mmol) and NBS (24.92 g, 0.14 mol) under N,. The reaction
mixture was refluxed for 6 h, then cooled and filtered. The
filtrate was concentrated in vacuo. The residue was added to
a solution of morpholine (43.56 g, 0.50 mol) in EtOH (1000
ml) under N,. The resulting mixture was stirred at rt
overnight, and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/IV)=3:1) to give the title compound as a white solid (4.82
g, 15%).

Step 2) 1-(3-fluoro-4-(morpholinomethyl)phenyl)-5-
methylpyridin-2(1H)-one

A mixture of Cul (0.19 g, 1 mmol), Cs,CO; (6.85 g, 20
mmol) and ethyl 2-oxocyclohexanecarboxylate (0.34 g, 2
mmol) in DMSO (10 mL) was stirred at rt for 30 min under
N,. Then to the reaction mixture was added a solution of
5-methylpyridone (1.09 g, 10 mmol) and 4-(2-fluoro-4-
iodobenzyl) morpholine (3.21 g, 10 mmol) in DMSO (12
ml) via syringe. The reaction mixture was heated at 100° C.
overnight, cooled to rt and filtered. The filtrate diluted with
H,O (50 mL) was extracted with CH,Cl, (50 m[.x3). The
combined organic phases were concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=10:1) to give the title compound as a
white solid (0.70 g, 23%). The compound was characterized
by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 303.2 (M+1);

'"H-NMR (400 MHz, CDCl,): 8 2.06 (s, 3H), 3.16-3.32
(m, 4H), 3.86-3.97 (m, 4H), 4.44 (s, 2H), 6.47 (d, 1H, J=9.6
Hz), 7.39-7.44 (m, 2H), 7.48 (s, 1H), 7.52-7.55 (m, 1H),
7.99 (t, 1H, J1=8.2 Hz).
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Example 2

1-(3-fluoro-4-(morpholinomethyl)phenyl)-3,5-dim-
ethylpyridin-2(1H)-one

F

e}

A mixture of 3,5-dimethylpyridin-2(1H)-one (0.22 g, 1.80
mmol), 4-(2-fluoro-4-iodobenzyl)morpholine (0.58 g, 1.80
mmol), K,CO; (2.48 g, 18 mmol), Cul (0.02 g, 0.1 mmol)
and DMF (3 ml) was refluxed under N,. The reaction
process was monitored by TLC. The reaction mixture was
cooled to rt and filtered. To the filtrate was added H,O (10
mL) and CH,Cl, (20 mL). The CH,Cl, layer was separated,
and the aqueous layer was extracted with CH,Cl, (20
ml.x2). The combined organic phases were dried over
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(VIV)=1:1) to give the title compound as a white solid (0.28
g, 50%). The compound was characterized by the following
spectroscopic data:

MS (ESI, pos.ion) m/z: 317.1 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.06 (s, 3H), 2.16 (s, 3H),
2.61 (s, 2H), 4.10 (m, 4H), 4.32 (m, 4H), 6.97 (s, 1H), 7.09
(s, 1H), 7.24 (d, 1H), 7.31 (d, 1H), 8.1 (s, 1H).

Example 3

1-(3-fluoro-4-((4-methylpiperazin-1-yl)methyl)phe-
nyl)-3,5-dimethylpyridin-2(1H)-one

N $
(e
/
Step 1)

1-(2-fluoro-4-iodobenzyl)-4-methylpiperazine

To a mixture of 2-fluoro-4-iodotoluene (0.94 g, 4.0 mmol)
in CCl, (40 mL) were added BPO (0.02 g, 0.08 mmol) and
NBS (0.78 g, 4.4 mmol) under N,. The reaction mixture was
refluxed for 5 h, then cooled and concentrated in vacuo. To
the residue was added a solution of methylpiperazine (2.00
g, 20 mmol) in EtOH (40 mL) under N,. The mixture was
stirred at rt overnight and concentrated in vacuo. The
resulting residue was purified by a silica gel column chro-
matography (PE/EtOAc (V/V)=10:1) to give the title com-
pound as a white solid (0.69 g, 52%).
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Step 2) 1-(3-fluoro-4-((4-methylpiperazin-1-yl)
methyl)phenyl)-3,5-dimethyl pyridin-2(1H)-one

A mixture of 3,5-dimethylpyridin-2(1H)-one (0.07 g, 0.57
mmol), 1-(2-fluoro-4-iodobenzyl)-4-methylpiperazine (0.19
g, 0.57 mmol), K,CO; (0.08 g, 0.58 mmol), Cul (0.005 g,
0.026 mmol) and DMF (1 mL) was refluxed under N,. The
reaction process was monitored by TLC. After the reaction
was completed, the mixture was cooled to rt. To the resulting
mixture was added H,O (5 mL) and CH,Cl, (10 mL.x3). The
organic phase was separated, dried over Na,SO, and con-
centrated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=1:1) to give the
title compound as a pale yellow solid (0.07 g, 37%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 317.1 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.08 (s, 3H), 2.17 (s, 3H),
2.29 (s, 3H), 2.46-2.54 (m, 8H), 3.61 (s, 2H), 6.97 (s, 1H),
7.11-7.15 (m, 3H), 7.47-7.511 (m, 1H).

Example 4

1-(4-((diethylamino)methyl)-3-fluorophenyl)-3,5-
dimethylpyridin-2(1H)-one

r&zﬁé

Step 1) 1-(bromomethyl)-2-fluoro-4-iodobenzene

To a solution of 2-fluoro-4-iodotoluene (2.83 g, 12 mmol)
in CCl, (120 mL) were added NBS (2.24 g, 12.6 mmol) and
BPO (0.06 g, 0.24 mmol). The reaction mixture was refluxed
for 9 hunder N, then cooled to rt and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE) to give the title compound as a white solid (2.16
g, 57%).

Step 2)
N-ethyl-N-(2-fluoro-4-iodobenzyl)ethanamine

A mixture of 1-(bromomethyl)-2-fluoro-4-iodobenzene
(1.89 g, 6.0 mmol) and a solution of diethylamine (2.19 g,
30 mmol) in EtOH (60 mL) was stirred at rt overnight under
N, then concentrated in vacuo. The residue was dissolved
in EtOAc (100 mL), and washed with water (100 mL.x3)
followed by brine (100 mL). The organic phase was con-
centrated in vacuo to give the title compound as colorless oil
(1.72 g, 94%).

Step 3) 1-(4-((diethylamino)methyl)-3-fluorophe-
nyl)-3,5-dimethylpyridin-2(1H)-one

To a solution of N-ethyl-N-(2-fluoro-4-iodobenzyl)ethan-
amine (1.72 g, 5.60 mmol) in dioxane (50 ml) was added
3,5-dimethyl-pyridone (0.69 g, 5.60 mmol), N,N'-dimethyl
ethane-1,2-diamine (0.20 g, 2.24 mmol), Cul (0.21 g, 1.12
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mmol) and potassium phosphate (2.38 g, 11.20 mmol) under
N,. The reaction mixture was heated at 110° C. for 9 h, then
cooled to rt and poured into CH,Cl, (200 mL). The mixture
was filtered, and the filtrate was washed with water (200
ml.x3) and brine (200 mL). The organic phase was concen-
trated in vacuo. The residue was purified by a silica gel
column chromatography (CH,Cl,/MeOH (V/V)=10:1) to
give the title compound as a yellow solid (0.23 g, 14%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 303.7 (M+1);

'"H-NMR (400 MHz, CDCl): 8 1.06 (t, 6H, J=7.2 Hz),
2.07 (s, 3H), 2.17 (s, 3H), 2.53-2.58 (m, 4H), 3.65 (s, 2H),
6.98 (s, 1H), 7.15-7.09 (m, 3H), 7.55 (t, 1H, J=8.2 Hz).

Example 5

3-(3-fluoro-4-(morpholinomethyl)phenyl)-2,6-dim-
ethylpyrimidin-4(3H)-one

e}

Step 1) 1-(bromomethyl)-2-fluoro-4-nitrobenzene

To a solution of 1-methyl-2-fluoro-4-nitrobenzene (4.96
g, 32 mmol) and NBS (6.05 g, 34 mmol) in CCl, (80 mL)
was added BPO (0.39 g, 1.6 mmol). The mixture was heated
at 68° C. for 5 h, then filtered and concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=20:1) to give the title compound as a
yellow solid (4.53 g, 60%).

Step 2) 4-(2-fluoro-4-nitrobenzyl)morpholine

To a solution of 1-(bromomethyl)-2-fluoro-4-nitroben-
zene (3.04 g, 13 mmol) in CH,Cl, (50 mL) were added
morpholine (1.74 g, 20 mmol) and Et;N (2.63 g, 26 mmol).
The reaction was refluxed overnight, and then concentrated
in vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=4:1) to give the title
compound as a yellow solid (2.05 g, 65%).

Step 3) 3-fluoro-4-(morpholinomethyl)aniline

To a solution of 4-(2-fluoro-4-nitrobenzyl)morpholine
(14.80 g, 62 mmol) in MeOH (100 mL) was added Pd/C (4.0
g). The reaction mixture was stirred at rt under H, overnight
and filtered. The filtrate was concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=1:1) to give the title compound as a
claybank solid (11.27 g, 87%).

Step 4) 3-(3-fluoro-4-(morpholinomethyl)phenyl)-2,
6-dimethylpyrimidin-4(3H)-one

A mixture of 3-fluoro-4-(morpholinomethyl)aniline (0.21
g, 1.00 mmol), anhydrous CH,Cl, (10 mL) and trimethyl-
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aluminum (4.5 mL, 4.5 mmol, 1.0 M in heptane) was stirred
at rt for 20 min under N,, followed by the addition of a
solution of methyl 3-acetaminocrotonate (0.19 g, 1.20
mmol) in CH,Cl, (5 mL). The reaction mixture was stirred
at rt for 10 h, then quenched with saturated NH,Cl aqueous
solution and extracted with CH,Cl,. The combined organic
phases were washed with saturated NaHCO; aqueous solu-
tion and brine, dried over anhydrous Na,SO, and concen-
trated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=1:1) to give the
title compound as a pale yellow solid (0.105 g, 30%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 318.2 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.18 (s, 3H), 2.31 (s, 3H),
2.53 (s, 4H), 3.62 (m, 2H), 3.74 (s, 4H), 6.3 (s, 1H), 6.96 (m,
2H), 7.61 (s, 1H).

Example 6

1-(2-(4-ethoxyphenyl)thiazol-5-y1)-3,5-dimethyl-
pyridin-2(1H)-one

/

N
|
A

s

_

Step 1) 2-(4-hydroxyphenyl)thiazole

To a mixture of 4-hydroxybenzothioamide (30.64 g, 0.20
mol) and 2-bromo-1,1-dimethoxyethane (31.00 g, 0.20 mol)
in EtOH (600 mL) was added 4-methylbenzenesulfonic acid
(34.44 g, 0.20 mol) with stirring at rt. The reaction mixture
was heated at 90° C. for 24 h, then cooled to rt and
concentrated in vacuo. The mixture was diluted with H,O
(200 mL), adjusted to pH 10 with saturated NaHCO, aque-
ous solution and extracted with DCM (200 mIL.x3). The
combined organic phases were concentrated in vacuo to give
the title compound as s yellow solid (21.3 g, 60%).

Step 2) 2-(4-ethoxyphenyl)thiazole

To a mixture of 2-(4-hydroxyphenyl)thiazole (21.27 g,
0.12 mol) and K,CO; (82.93 g, 0.60 mol) in acetone (1000
ml) was added bromoethane (39.24 g, 0.36 mol) with
stirring at rt. The reaction mixture was heated at 60° C. for
11 h, then cooled to rt, filtered and concentrated in vacuo to
give the title compound as a white solid (24.54 g, 100%).

Step 3) 5-bromo-2-(4-ethoxyphenyl)thiazole

To a solution of 2-(4-ethoxyphenyl)thiazole (1.03 g, 5.00
mmol) in DCM (30 mL) were added NBS (0.98 g, 5.50
mmol) and acetic acid (0.3 mL) with stirring at rt under N,.
The reaction was stirred at 48° C. for 3 h, then cooled to rt
and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a white solid (1.34 g, 94%).
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Step 4) 1-(2-(4-ethoxyphenyl)thiazol-5-y1)-3,5-dim-
ethylpyridin-2(1H)-one

A mixture of Cul (0.038 g, 0.20 mmol), Cs,CO; (0.98 g,
3.00 mmol) and 8-hydroxyquinoline ligand (0.029 g, 0.20
mmol) in DMSO (2 mL) was stirred at rt for 30 min under
N,. Then to the reaction mixture was added a solution of
3,5-dimethylpyridin-2(1H)-one (0.30 g, 2.40 mmol) and
5-bromo-2-(4-ethoxyphenyl)thiazole (0.57 g, 2.00 mmol) in
DMSO (2 mL) via syringe. The reaction mixture was heated
at 130° C. for 12 h, then cooled to rt and filtered. The filtrate
was diluted with H,O (10 mL) and extracted with CH,Cl,
(20 mL.x3). The combined organic phases were concentrated
in vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=1:10) to give the title
compound (0.17 g, 26%). The compound was characterized
by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 327 (M+1);

'H-NMR (400 MHz, CDCL,): § 1.44 (t, 3H, J=7.0 Hz),
2.15 (s, 3H), 2.21 (s, 3H), 4.07-4.12 (m, 2H), 6.95 (d, 2H,
J=8.8 Hz), 7.16 (s, 1H), 7.36 (s, 1H), 7.82 (s, 1H), 7.88 (d,
2H, J=8.8 Hz).

Example 7

3-(3-fluoro-4-morpholinophenyl)-2,6-dimethylpy-
rimidin-4(3H)-one

oo
\__/ /

Step 1) 4-(2-fluoro-4-nitrophenyl)morpholine

To a solution of morpholine (12.04 g, 0.14 mol) and Et;N
(13.97 g, 0.14 mol) in EtOAc was added 3,4-difluoroni-
trobenzene (20.0 g, 0.13 mol) dropwise in an ice bath. The
reaction mixture was warmed to rt slowly, stirred at rt
overnight, and then filtered. The filter cake was washed with
water, dried in vacuo to obtain the 1% crop of product. The
organic phase was separated from the filtrate, and the water
phase was washed with EtOAc. The combined organic
phases were dried over anhydrous Na,SO, and concentrated
in vacuo to obtain the 2"/ crop of product. The solids of 1**
crop and 2"? crop were combined to give the title compound
as a yellow solid (28.0 g, 99%).

Step 2) 3-fluoro-4-morpholinoaniline

To a solution of 4-(2-fluoro-4-nitrophenyl)morpholine
(15.0 g, 66 mmol) in THF (100 mL.) was added Pd/C (3.0 g).
The reaction mixture was stirred at rt under H, for 12 h. The
mixture was filtered through a celite pad, and the filtrate was
concentrated in vacuo to give the title compound as a white
solid (11.55 g, 89%).

Step 3) methyl 3-acetaminocrotonate

To acetic anhydride (300 mL, 3.04 mol) was added
methyl-2-aminocrotonate (100 g, 0.87 mol). The mixture
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was stirred at 75° C. for 3 h, cooled to rt and concentrated
in vacuo. The crude product was recrystallized from EtOH
(150 mL) to give the title compound as a white solid (46 g,
34%).

Step 4) 3-(3-fluoro-4-morpholinophenyl)-2,6-dim-
ethylpyrimidin-4(3H)-one

To a solution of 3-fluoro-4-morpholinoaniline (11.0 g, 56
mmol) in CH,Cl, (200 mL) was added trimethylaluminium
(168 mL, 168 mmol, 1 M in heptane) dropwise carefully
under N,. The mixture was stirred at rt for 20 min, followed
by the addition of a solution of methyl 3-acetaminocrotonate
(10.57 g, 67 mmol) in CH,Cl, (30 mL). The reaction was
stirred at rt for 5 h, then quenched with saturated NH,C1
aqueous solution and extracted with CH,Cl,. The combined
organic phases were washed with water, dried over anhy-
drous Na,SO, and concentrated in vacuo. The residue was
recrystallized from EtOAc to give the title compound as a
pale yellow solid (11.39 g, 67%). The compound was
characterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 304.2 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.19 (s, 3H), 2.30 (s, 3H),
3.09-3.22 (m, 4H), 3.88 (t, 4H, J=4.6 Hz), 6.28 (s, 1H),
6.90-6.94 (m, 2H), 7.01-7.06 (m, 1H).

Example 8

3-(4-(diethylamino)-3-fluorophenyl)-2,6-dimethyl-
pyrimidin-4(3H)-one

N
_/ /

Step 1) N,N-diethyl-2-fluoro-4-nitroaniline

To a solution of diethylamine (2.53 g, 34.59 mmol) and
Et,N (3.82 g, 37.75 mmol) in EtOAc (40 mL) was added
3,4-diftuoronitrobenzene (5.00 g, 31.43 mmol) dropwise
over a period of 30 min in an ice bath. Upon the end of
addition the reaction was warmed to rt slowly, and solid was
precipitated out. The mixture was filtered. The filter cake
was washed with an appropriate amount of water, and dried
in vacuo to obtain the 1% crop of product. The filtrate was
extracted with EtOAc. The combined organic phases were
dried over anhydrous Na,SO, and concentrated in vacuo to
obtain the 2”4 crop of product. The solids of 1** crop and 2"¢
crop were combined to give the title compound as a yellow
solid (7.20 g, 99%)).

Step 2) N*,N'-diethyl-2-fluorobenzene-1,4-diamine

To a solution of N,N-diethyl-2-fluoro-4-nitroaniline (4.00
g, 18.84 mmol) in THF (50 mL) was added Pd/C (1.50 g).
The reaction mixture was stirred at rt under H, for 12 h. The
mixture was filtered, and the filtrate was concentrated in
vacuo to give the title compound as an offwhite solid (3.20
2, 93%).
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Step 3) 3-(4-(diethylamino)-3-fluorophenyl)-2,6-
dimethylpyrimidin-4(3H)-one

To a solution of N*,N'-diethyl-2-flucrobenzene-1,4-di-
amine (1.50 g, 8.23 mmol) in anhydrous CH,Cl, (60 mL.)
was added trimethylaluminium (33 mL, 33 mmol, 1 M in
heptane) dropwise slowly under N,. Upon the end of addi-
tion the mixture was stirred at rt for 40 min. To this mixture
was added a solution of methyl 3-acetaminocrotonate (2.58
g, 16.40 mmol) in anhydrous CH,Cl, (20 mL). The resulting
reaction mixture was stirred at rt for another 6 h, then
quenched with water. The organic phase was washed with
brine, dried over anhydrous Na,SO, and concentrated in
vacuo. The crude product was recrystallized from EtOAc to
give the title compound as a pale yellow solid (1.60 g, 67%).
The compound was characterized by the following spectro-
scopic data:

MS (ESI, pos.ion) m/z: 290.2 (M+1);

'"H-NMR (400 MHz, DMSO): 8 1.07 (t, 6H, J=7.04 Hz),
2.08 (s, 3H), 2.19 (s, 3H), 3.22-3.27 (m, 4H), 6.22 (s, 1H),
6.98-7.06 (m, 2H), 7.16-7.20 (m, 1H).

Example 9

3-(3-fluoro-4-thiomorpholinophenyl)-2,6-dimethyl-
pyrimidin-4(3H)-one

O
\__/ /

Step 1) 4-(2-fluoro-4-nitrophenyl)thiomorpholine

To a solution of thiomorpholine (3.57 g, 34.56 mmol) and
Et;N (3.50 g, 34.56 mmol) in EtOAc was added 3,4-
difluoronitrobenzene (5.00 g, 31.43 mmol) dropwise over a
period of 30 min in an ice bath. Upon the end of addition the
reaction mixture was warmed to rt slowly, and solid was
precipitated out. The mixture was filtered. The filter cake
was washed with an appropriate amount of water, dried in
vacuo to obtain the 1°* crop of product. The filtrate was
extracted with EtOAc. The combined organic phases were
dried over anhydrous Na,SO, and concentrated in vacuo to
obtain the 2”¢ crop of product. The solids of 1* crop and 2”4
crop were combined to give the title compound as a yellow
solid (5.50 g, 72%).

Step 2) 3-fluoro-4-thiomorpholinoaniline

To a solution of 4-(2-fluoro-4-nitrophenyl)thiomorpholine
(4.00 g, 16.51 mmol) in THF (50 mL) was added Pd/C (1.30
g). The reaction mixture was stirred at rt under H, for 12 h.
The mixture was filtered, and the filtrate was concentrated in
vacuo to give the title compound as an offwhite solid (3.40
g, 97%).

Step 3) 3-(3-fluoro-4-thiomorpholinophenyl)-2,6-
dimethylpyrimidin-4(3H)-one

To a solution of 3-fluoro-4-thiomorpholinoaniline (1.20 g,
5.65 mmol) in anhydrous CH,Cl, (60 ml) was added
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trimethylaluminium (28.5 mL, 28.5 mmol, 1 M in heptane)
carefully dropwise under the protection of N,. Upon the end
of addition the mixture was stirred at rt for 40 min, followed
by the addition of a solution of methyl 3-acetaminocrotonate
(2.66 g, 16.92 mmol) in anhydrous CH,Cl, (20 mL). Upon
the end of addition the reaction mixture was stirred at rt for
another 6 h, then quenched with water and extracted with
CH,Cl,. The combined organic phases were washed with
brine, dried over anhydrous Na,SO, and concentrated in
vacuo to give the title compound as pale yellow solid (0.91
g, 67%). The compound was characterized by the following
spectroscopic data:

MS (ESI, pos.ion) m/z: 320.2 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.07 (s, 3H), 2.19 (s, 3H),
2.77 (t, 4H, J=4.76 Hz), 3.33 (d, 4H, J=4.12 Hz), 6.23 (s,
1H), 7.08-7.11 (m, 1H), 7.16-7.20 (m, 1H), 7.25-7.29 (m,
1H).

Example 10

3-(4-(1,1-dioxidothiomorpholino)-3-fluorophenyl)-2,
6-dimethylpyrimidin-4(3H)-one

F,
_ .
O> N

S

TN/

Step 1) 4-(2-fluoro-4-nitrophenyl)1,1-dioxidothio-
morpholine

To a suspension of K,CO; (5.53 g, 40 mmol) and 1,1-
dioxo-thio-morpholinehydrochloride (3.60 g, 21 mmol) in
DMSO (50 mL) was added 3,4-difluoronitrobenzene (3.18
g, 20 mmol). The reaction was heated at 100° C. for 12 h.
The mixture was diluted with water (150 mL) and extracted
with CH,Cl, (100 mLx2). The combined organic phases
were dried over anhydrous Na,SO, and concentrated in
vacuo to give the title compound as a yellow solid (6.04 g,
70%).

Step 2) 4-(4-amino-2-fluorophenyl)1,1-dioxidothio-
morpholine

To a solution of 4-(2-fluoro-4-nitrophenyl)1,1-dioxidoth-
iomorpholine (4.00 g, 14.58 mmol) in THF (50 mL) was
added Pd/C (1.30 g). The reaction mixture was stirred at rt
under H, for 12 h. The mixture was filtered, and the filtrate
was concentrated in vacuo to give the title compound as an
offwhite solid (2.40 g, 67%).

Step 3) 3-(4-(1,1-dioxidothiomorpholino)-3-fluoro-
phenyl)-2.6-dimethyl pyrimidin-4(3H)-one

To a solution of 4-(4-amino-2-fluorophenyl)1,1-dioxido-
thiomorpholine (1.20 g, 4.91 mmol) in anhydrous CH,Cl,
(100 mL) was added trimethylaluminium (28.5 ml., 28.5
mmol, 1 M in heptane) carefully dropwise under N,. Upon
the end of addition the mixture was stirred at rt for 20 min,
followed by the addition of a solution of methyl 3-acet-
aminocrotonate (2.32 g, 14.76 mmol) in anhydrous CH,Cl,
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(30 mL). Upon the end of addition the reaction mixture was
stirred at rt for another 15 h, then quenched with an
appropriate amount of water and extracted with CH,Cl,. The
combined organic phases were washed with brine, dried and
concentrated in vacuo to give the title compound as a yellow
solid (0.81 g, 47%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 352.1 (M+1);

'"H-NMR (400 MHz, DMSO-dy): 8 2.07 (s, 3H), 2.20 (s,
3H), 3.29 (t, 4H, J=4.4 Hz), 3.58 (d, 4H, J=4.4 Hz), 6.23 (s,
1H), 7.13-7.11 (m, 1H), 7.26-7.28 (m, 1H), 7.31-7.35 (m,
1H).

Example 11

3-(3-fluoro-4-(piperidin-1-yl)phenyl)-2,6-dimethyl-
pyrimidin-4(3H)-one

O

Step 1) 1-(2-fluoro-4-nitrophenyl)piperidine

To a solution of piperidine (5.88 g, 69 mmol) and Et;N
(6.98 g, 69 mmol) in EtOAc (60 mL) was added 1,2-
difluoro-4-nitrobenzene (10.00 g, 63 mmol) dropwise. The
mixture was stirred at rt overnight. The resulting mixture
was washed with brine, dried over anhydrous Na,SO, and
concentrated in vacuo to give the title compound as a yellow
solid (14.00 g, 99%).

Step 2) 3-fluoro-4-(piperidin-1-yl)aniline

To a solution of 1-(2-fluoro-4-nitrophenyl)piperidine
(14.00 g, 62 mmol) in THF (80 mL.) was added Pd/C (3.00
g). The reaction mixture was stirred at rt under H, overnight.
The mixture was filtered, and the filtrate was concentrated in
vacuo to give the title compound as a claybank solid (11.00
g, 87%).

Step 3) 3-(3-fluoro-4-(piperidin-1-yl)phenyl)-2,6-
dimethylpyrimidin-4(3H)-one

To a solution of 3-fluoro-4-(piperidin-1-yl)aniline (10.00
g, 51 mmol) in anhydrous CH,Cl, (100 mL) was added
trimethylaluminum (155 mL, 155 mmol, 1.0 M in toluene)
under N,. The mixture was stirred at rt for 20 min, followed
by the addition of a solution of methyl 3-acetaminocrotonate
(9.72 g, 62 mmol) in anhydrous CH,Cl, (20 mL). The
reaction mixture was stirred at rt for 5 h, then quenched with
saturated NH,Cl aqueous solution and extracted with
CH,Cl,. The combined organic phases were washed with
brine, dried over anhydrous Na,SO, and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=2:1) to give the title
compound as a pale yellow solid (11.02 g, 71%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 302.2 (M+1);
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'H-NMR (400 MHz, CDCL,): § 1.57-1.63 (m, 2H), 1.78-
1.72 (m, 4H), 2.18 (s, 3H), 2.29 (s, 3H), 3.07-3.01 (m, 2H),
3.11-3.16 (m, 2H), 6.28 (s, 1H), 6.86-6.88 (m, 1H), 6.89-
6.90 (m, 1H), 7.02-7.06 (m, 1H).

Example 12

3-(3-fluoro-4-(4-methylpiperazin-1-yl)phenyl)-2,6-
dimethylpyrimidin-4(3H)-one

_ﬂOF
\__/ /

Step 1)
1-(2-fluoro-4-nitrophenyl)-4-methylpiperazine

To a solution of 1-methylpiperazine (6.91 g, 69 mmol)
and Et;N (6.98 g, 69 mmol) in EtOAc (60 mL) was added
1,2-difluoro-4-nitrobenzene (10.02 g, 63 mmol) dropwise
with stirring and the mixture was stirred at rt overnight. The
reaction mixture was washed with brine, dried over anhy-
drous Na,SO, and concentrated in vacuo to give the title
compound as a yellow solid (14.75 g, 98%).

Step 2) 3-fluoro-4-(4-methylpiperazin-1-yl)aniline

To a solution of 1-(2-fluoro-4-nitrophenyl)-4-methylpip-
erazine (14.76 g, 61.70 mmol) in THF (80 mL) was added
Pd/C (3.00 g). The reaction was stirred at rt under H,
overnight. The mixture was filtered, and the filtrate was
concentrated in vacuo to give the title compound as an
offwhite solid (11.99 g, 93%).

Step 3) 3-(3-fluoro-4-(4-methylpiperazin-1-yl)phe-
nyl)-2,6-dimethylpyrimidin-4(3H)-one

To a solution of 3-fluoro-4-(4-methylpiperazin-1-yl)ani-
line (11.01 g, 52.60 mol) in anhydrous CH,Cl, (200 mL)
was added trimethylaluminum (158 mL, 158 mmol, 1.0 M
in toluene) slowly under N,. The mixture was stirred at rt for
20 min, followed by the addition of a solution of methyl
3-acetaminocrotonate (9.92 g, 63.10 mmol) in anhydrous
CH,Cl, (20 mL). The reaction mixture was stirred at rt for
another 5 h, then quenched with saturated NH,Cl aqueous
solution and extracted with CH,Cl,. The combined organic
phases were washed with brine, dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (CH,Cl,/MeOH
(VIV)=5:1) to give the title compound as a white solid
(11.31 g, 68%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 317.2 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.19 (s, 3H), 2.29 (s, 3H),
2.37 (s, 3H), 2.61 (s, 4H), 3.14-3.24 (m, 4H), 6.28 (s, 1H),
6.88-6.91 (m, 2H), 7.05 (t, 1H, J=8.8 Hz).
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Example 13

3-(9-fluoro-2,3,3a,4-tetrahydro-1H-benzo[b|pyrrolo
[1,2-d][1,4]oxazin-7-y1)-2,6-dimethylpyrimidin-4
(3H)-one

Step 1) 9-fluoro-7-nitro-2,3,3a,4-tetrahydro-1H-
benzo[b]pyrrolo[1,2-d][1,4]oxazine

To a suspension of prolinol (2.74 g, 27.11 mmol) and
KOH (3.17 g, 56.47 mmol) in DMSO (30 mL) was added
1,2,3-trifluoro-5-nitrobenzene (4.00 g, 22.59 mmol) at rt.
The reaction mixture was heated at 65° C. for 4 h. The
mixture was diluted with water (150 mL) and extracted with
CH,CI, (100 mL.x2). The combined organic phases were
dried over anhydrous Na,SO, and concentrated in vacuo to
give the title compound as a yellow solid (5.00 g, 93%)).

Step 2) 9-fluoro-2,3,3a,4-tetrahydro-1H-benzo[b]
pyrrolo[1,2-d][1,4]oxazin-7-amine

To a solution of 9-fluoro-7-nitro-2,3,3a,4-tetrahydro-1H-
benzo[b]pyrrolo[1,2-d][1,4]oxazine (4.00 g, 16.79 mmol) in
THF (40 mL) was added Pd/C (1.50 g). The reaction mixture
was stirred at rt under H, for 12 h. The mixture was filtered
through a celite pad, and the filtrate was concentrated in
vacuo to give the title compound as an offwhite solid (3.00
2, 85%).

Step 3) 3-(9-fluoro-2,3,3a,4-tetrahydro-1H-benzo[b]
pyrrolo[1,2-d][1,4]oxazin-7-y1)-2,6-dimethylpyrimi-
din-4(3H)-one

To a solution of 9-fluoro-2,3,3a,4-tetrahydro-1H-benzo
[b]pyrrolo[1,2-d][1,4]oxazin-7-amine (2.00 g, 9.61 mmol)
in anhydrous CH,Cl, (50 mL) was added trimethylalumi-
num (48 mL, 48 mmol, 1 M in heptane) slowly under N,.
Upon the end of addition the mixture was stirred at rt for 40
min, followed by addition of a solution of methyl 3-acet-
aminocrotonate (2.66 g, 16.92 mmol) in anhydrous CH,Cl,
(30 mL) dropwise. The reaction mixture was stirred at rt for
another 5 h, then quenched with an appropriate amount of
water. The organic phase was washed with brine, dried over
anhydrous Na,SO, and concentrated in vacuo to give the
title compound as a white solid (1.00 g, 33.0%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 316.2 (M+1);

'H-NMR (400 MHz, DMSO-d): & 1.52-1.56 (m, 1H),
1.88-1.90 (m, 2H), 2.10 (s, 3H), 2.18 (s, 3H), 2.31 (s, 1H),
3.12-3.18 (q, 1H), 3.37-3.40 (m, 2H), 3.79-3.84 (m, 1H),
435 (d, 1H, J=9.5 Hz), 6.20 (s, 1H), 6.71 (s, 1H), 6.82 (d,
1H, J=1.7 Hz).
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Example 14

3-(2-(4-(diethylamino)phenyl)thiazol-5-yl)-2,6-dim-
ethylpyrimidin-4(3H)-one

O
g

Step 1) 4-(diethylamino)benzamide

To a solution of 4-aminobenzamide (6.81 g, 50 mmol) in
DMF (70 mL) were added Nal (22.48 g, 150 mmol) and
K,CO; (13.82 g, 100 mmol) followed by bromoethane
(13.62 g, 125 mmol) with stirring. The reaction mixture was
heated at 110° C. overnight, followed by the addition of
bromoethane (13.62 g, 125 mmol). The reaction mixture was
stirred further at 110° C. for another 6 h, then cooled to rt.
DMEF was removed in vacuo. To the residue was added water
(100 mL). The mixture was stirred for 10 min, filtered and
the filter cake was dried in vacuo to give the title compound
as a yellow solid (7.40 g, 77%).

Step 2) 4-(diethylamino)benzothioamide

To a solution of 4-(diethylamino)benzamide (5.66 g,
29.43 mmol) in THF (80 mL) was added P,S, (9.81 g, 44.14
mmol) at 50° C. over a period of 1 h. The mixture was heated
at 55° C. for 8 h, then cooled to rt, filtered and the filtrate was
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=2:1) to give
the title compound as a yellow solid (1.23 g, 20%).

Step 3) N,N-diethyl-4-(thiazol-2-yl)aniline

To a solution of 4-(diethylamino)benzothioamide (2.29 g,
11 mmol) in EtOH (60 mL) were added 2-bromo-1,1-
dimethoxyethane (1.86 g, 11 mmol) and p-toluenesulfonic
acid (1.89 g, 11 mmol). The reaction mixture was heated at
95° C. overnight, then cooled to rt and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc/Et;N (V/V/V)=2:1:0.05) to
give the title compound as a white solid (1.40 g, 55%).

Step 4) N,N-diethyl-4-(5-nitrothiazol-2-yl)aniline

To a mixture of N,N-diethyl-4-(thiazol-2-yl)aniline (1.39
g, 6.00 mmol) and concentrated sulfuric acid (10 mL) was
added concentrated nitric acid (0.45 mL) at -10° C. The
reaction mixture was stirred at 0° C. for 3 h, then poured into
ice water and extracted with CH,Cl, (30 mLx3). The
organic phase was dried over Na,SO, and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/CH,Cl, (V/V)=1:1) to give the title
compound as a yellow solid (0.73 g, 44%).

Step 5) 2-(4-(diethylamino)phenyl)thiazol-5-amine

To a solution of N,N-diethyl-4-(5-nitrothiazol-2-yl)ani-
line (0.73 g, 2.64 mmol) in MeOH (30 mL) was added Pd/C
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(73 mg). The reaction mixture was stirred at rt under H,
overnight, then filtered. The filtrate was concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=5:1) to give the title
compound as a white solid (0.45 g, 69%).

Step 6) 3-(2-(4-(diethylamino)phenyl)thiazol-5-y1)-
2,6-dimethylpyrimidin-4(3H)-one

To a solution of 2-(4-(diethylamino)phenyl)thiazol-5-
amine (0.45 g, 1.82 mmol) in CH,Cl, (20 mL) was added
trimethylaluminum (4.5 ml, 9.0 mmol, 2 M in toluene)
dropwise at rt. The reaction mixture was stirred at rt for 1 h,
followed by the addition of a solution of methyl 3-acet-
aminocrotonate (315 mg, 2 mmol) in anhydrous CH,Cl, (5
mL). The reaction mixture was stirred at rt for 3 days, then
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (50 mL.x3). The combined organic
phases were dried over Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy to give the title compound as a yellow solid (22 mg,
3%). The compound was characterized by the following
spectroscopic data:

MS (ESI, pos.ion) m/z: 355.2 (M+1);

'"H-NMR (400 MHz, DMSO-d,): 8 0.89 (t, 6H, J=12.0
Hz), 2.08 (s, 3H), 2.23 (s, 3H), 2.95-3.02 (m, 4H), 6.33 (s,
1H), 7.29 (d, 1H, J=12.0 Hz), 7.72-7.74 (m, 2H), 7.87 (d,
1H, J=4.0 Hz), 7.95-7.98 (m, 1H).

Example 15

2,6-dimethyl-3-(2-(4-morpholinophenyl)thiazol-5-
yDpyrimidin-4(3H)-one

/N /Nj\ it
(6] N |

)\ |

N

Step 1) 4-morpholinobenzamide

To a solution of 4-aminobenzamide (6.81 g, 50 mmol) in
DMF (70 mL) were added Nal (22.48 g, 150 mmol) and
K,CO; (13.82 g, 100 mmol). The mixture was heated to
140° C. and 2,2'-dichlorodiethy] ether (14.30 g, 100 mmol)
was added. The reaction mixture was heated at 150° C. for
5 h, and cooled to rt. The mixture was diluted with water
(100 mL), stirred for 10 min, and filtered. The filter cake was
washed with water and dried to give the title compound as
a yellow solid (6.60 g, 64%).

Step 2) 4-morpholinobenzothioamide

To a solution of 4-morpholinobenzamide (4.91 g, 23.80
mmol) in THF (70 mL) was added Lawesson’s Reagent
(10.60 g, 26.20 mmol) with stirring. The mixture was heated
at 70° C. for 4 h, then cooled to rt and concentrated in vacuo.
CH,Cl, (30 mL) and water (100 mL) was added to the
residue. The mixture was then filtered and the filter cake was
washed with water and dried to give the title compound as
a yellow solid (4.41 g, 83.3%).
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Step 3) 4-(4-(thiazol-2-yl)phenyl)morpholine

To a solution of 4-morpholinobenzothioamide (2.22 g, 10
mmol) in EtOH (50 mL) were added 2-bromo-1,1-dime-
thoxyethane (1.69 g, 10 mmol) and p-toluenesulfonic acid
(1.90 g, 10 mmol). The reaction mixture was heated at 95°
C. overnight, then cooled to rt and filtered. The filter cake
was dried to give the title compound as a yellow solid (2.00
g, 81%).

Step 4) 4-(4-(5-nitrothiazol-2-yl)phenyl)morpholine

To a mixture of 4-(4-(thiazol-2-yl)phenyl)morpholine
(2.00 g, 8.13 mmol) and concentrated sulfuric acid (25 mL)
was added concentrated nitric acid (0.60 mL) at -10° C. The
reaction mixture was stirred at 0° C. for 4.5 h, then poured
into ice water, and extracted with CH,Cl, (60 mL.x3). The
organic phase was dried over Na,SO, and concentrated in
vacuo to give the title compound as a yellow solid (0.70 g,
30%).

Step 5) 2-(4-morpholinophenyl)thiazol-5-amine

To a solution of 4-(4-(5-nitrothiazol-2-yl)phenyl)morpho-
line (0.70 g, 2.44 mmol) in CH,Cl, (20 mL.) was added Pd/C
(70 mg). The reaction mixture was stirred at rt under H,
overnight, and filtered. The filtrate was concentrated in
vacuo to give the title compound as an offwhite solid (0.20
2, 32%).

Step 6) 2,6-dimethyl-3-(2-(4-morpholinophenyl)
thiazol-5-yl)pyrimidin-4(3H)-one

To a solution of 2-(4-morpholinophenyl)thiazol-5-amine
(0.20 g, 0.77 mmol) in CH,Cl, (20 mL) was added trim-
ethylaluminum (2.3 mL, 4.6 mmol, 2 M in toluene) drop-
wise at rt. The reaction mixture was stirred at rt for 1 h,
followed by the addition of a solution of methyl 3-acet-
aminocrotonate (132 mg, 0.84 mmol) in anhydrous CH,Cl,
(5 mL). The reaction mixture was stirred at rt overnight, then
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (50 mLx3). The combined organic
phases were dried over anhydrous Na,SO, and concentrated
in vacuo. The residue was purified by preparative TLC to
give the title compound as a pale yellow solid (20 mg, 7%).
The compound was characterized by the following spectro-
scopic data:

MS (ESI, pos.ion) m/z: 369.1 (M+1);

'H-NMR (400 MHz, DMSO-dg): 8 2.20 (s, 3H), 2.34 (s,
3H), 2.62-2.84 (m, 2H), 3.06-3.10 (s, 2H), 3.63-3.66 (m,
4H), 6.32 (s, 1H), 7.26 (d, 1H, J=4.2 Hz), 7.32 (d, 2H, J=3.2
Hz), 7.77 (d, 1H, J=2.4 Hz), 7.84 (d, 1H, J=3.6 Hyz),
8.02-8.05 (m, 1H).

Example 16

2,6-dimethyl-3-(3-morpholinophenyl)pyrimidin-4
(3H)-one

/ N\

(6] N

__/

™
N
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Step 1) tert-butyl (3-nitrophenyl)carbamate

To a solution of 3-nitroaniline (6.91 g, 50 mmol) in THF
(150 mL) were added Boc,O (13.10 g, 60 mmol) and DMAP
(1.53 g, 12.5 mmol) with stirring. The reaction mixture was
refluxed overnight under N, then cooled to rt and concen-
trated in vacuo. The residue was dissolved in CH,CI, (200
mL). The solution was then washed with water (200 m[.x3)
and brine (200 mL), dried over anhydrous Na,SO, and
concentrated in vacuo. The crude product was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=4:1) to
give the title compound as a pale yellow solid (10.75 g,
90%).

Step 2) tert-butyl (3-aminophenyl)carbamate

To a solution of tert-butyl (3-nitrophenyl)carbamate
(10.75 g, 45.12 mmol) in MeOH (150 mL) was added
catalyst 10% Pd/C (0.48 g). The reaction mixture was stirred
at rt under H, overnight, and filtered. The filtrate was
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=4:1) to give
the title compound as a pale yellow solid (7.59 g, 81%).

Step 3) tert-butyl (3-morpholinophenyl)carbamate

To a suspension of tert-butyl (3-aminophenyl)carbamate
(7.59 g, 36.40 mmol), K,CO; (10.06 g, 72.80 mmol) and
Nal (16.37 g, 109.20 mmol) in DMF (300 mL) was added
2,2'-dichlorodiethyl ether (5.73 g, 40.1 mmol) slowly at
150° C. under N,. The reaction mixture was stirred at 150°
C. overnight, then cooled to rt, poured into water (700 mL)
and extracted with CH,Cl, (200 mLx3). The combined
organic phases were washed with water (200 m[.x3) and
brine (200 mL), dried over anhydrous Na,SO, and concen-
trated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=4:1) to give the
title compound as a yellow solid (5.91 g, 58%).

Step 4) 3-morpholinoaniline

A solution of tert-butyl (3-morpholinophenyl)carbamate
(5.91 g, 21.20 mmol) in a solution of HCI (106 mL, 106.0
mmol, 1 M in MeOH) was stirred at rt overnight, then
concentrated in vacuo. The residue was dissolved in water
(100 mL). The soltution was basified with saturated Na,COj;
aqueous solution and extracted with CH,CI, (100 mLx3).
The combined organic phases were washed with brine (150
ml), dried over anhydrous Na,SO, and concentrated in
vacuo to give the title compound as a light brown solid (3.42
g, 91%).

Step 5) 2,6-dimethyl-3-(3-morpholinophenyl)py-
rimidin-4(3H)-one

To a solution of 3-morpholinylaniline (3.42 g, 19.20
mmol) in CH,Cl, (100 mL)) was added trimethylaluminum
(96 mL, 96 mmol, 1 M in toluene) carefully under N,. The
reaction mixture was stirred at rt for 30 min, followed by the
addition of a solution of methyl 3-acetaminocrotonate (3.29
g, 19.20 mmol) in anhydrous CH,Cl, (50 mL). The reaction
mixture was stirred at rt overnight, then quenched with
saturated NH,Cl aqueous solution (200 mL) and extracted
with CH,Cl, (200 mL.x3). The combined organic phases
were washed with brine (300 mL), dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
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(VIV)=1:1) to give the title compound as a yellow solid
(0.73 g, 13%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 286.3 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.19 (s, 3H), 2.29 (s, 3H),
3.17-3.19 (m, 4H), 3.84 (t, 4H, J=4.8 Hz), 6.28 (s, 1H), 6.66
(d, 2H, J=8.0 Hz), 6.98 (d, 1H, J=9.3 Hz), 7.40 (t, 1H, J=8.2
Hz).

Example 17

3-(2-fluoro-5-morpholinophenyl)-2,6-dimethylpy-
rimidin-4(3H)-one

/N

(6] N

ol

Step 1) tert-butyl (2-fluoro-5-nitrophenyl)carbamate

To a solution of 2-fluoro-5-nitroaniline (4.68 g, 30 mmol)
in THF (150 mL) were added Boc,O (9.82 g, 45 mmol) and
DMAP (7.33 g, 60 mmol). The reaction mixture was
refluxed overnight under N, then cooled to rt and concen-
trated in vacuo. The residue was dissolved in EtOAc (250
ml), and the organic phase was washed with water (200
mlx3) and brine (200 mL), dried over anhydrous Na,SO,
and concentrated in vacuo. The crude product was purified
by a silica gel column chromatography (PE/EtOAc
(V/IV)=8:1) to give the title compound as a yellowish solid
(3.54 g, 40%).

Step 2) tert-butyl
(2-fluoro-5-aminophenyl)carbamate

To a solution of tert-butyl (2-fluoro-5-nitrophenyl)car-
bamate (3.54 g, 13.8 mmol) in MeOH (100 mL) was added
catalyst 10% Pd/C (0.15 g). The reaction was stirred at rt
under H, overnight, and filtered. The filtrate was concen-
trated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=4:1) to give the
title compound as a yellowish solid (2.02 g, 65%).

Step 3) tert-butyl
(2-fluoro-5-morpholinophenyl)carbamate

To a mixture of tert-butyl (2-fluoro-5-aminophenyl)car-
bamate (2.02 g, 8.93 mmol), K,CO; (2.47 g, 17.86 mmoll)
and Nal (4.02 g, 26.79 mmol) in DMF (60 mL) was added
2,2'-dichlorodiethyl ether (1.28 g, 8.93 mmol) slowly at
150° C. under N,. The reaction was heated at 150° C.
overnight, then cooled to rt, poured into water (200 ml.) and
extracted with CH,Cl, (200 m[.x2). The combined organic
phases were washed with water (200 m[.x2) and brine (200
ml), dried over anhydrous Na,SO, and concentrated in
vacuo. The residue was purified by a silica gel column
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chromatography (PE/EtOAc (V/V)=4:1) to give the title
compound as a yellow solid (0.93 g, 35%).

Step 4) 2-fluoro-5-morpholinoaniline

A mixture of tert-butyl (2-fluoro-5-morpholinophenyl)
carbamate (0.93 g, 3.14 mmol) and a solution of HCI (31
ml, 31 mmol, 1 M in MeOH) was stirred at rt overnight,
then concentrated in vacuo. The residue was dissolved in
water (150 mL). The soltution was basified with saturated
Na,CO; aqueous solution and extracted with CH,Cl, (100
ml.x3). The combined organic phases were washed with
brine (150 mL), dried over anhydrous Na,SO, and concen-
trated in vacuo to give the title compound as a light brown
solid (0.35 g, 57%).

Step 5) 3-(2-fluoro-5-morpholinophenyl)-2,6-dim-
ethylpyrimidin-4(3H)-one

To a solution of 2-fluoro-5-morpholinoaniline (0.35 g,
1.78 mmol) in CH,Cl, (20 mL) was added trimethylalumi-
num (3.3 ml, 6.6 mmol, 2 M in toluene) dropwise. The
reaction mixture was stirred at rt for 20 min, followed by the
addition of a solution of methyl 3-acetaminocrotonate (0.30
g, 1.78 mmol) in anhydrous CH,Cl, (10 mL). The reaction
mixture was stirred at rt overnight, then quenched with
saturated NH,C] aqueous solution (80 ml.) and extracted
with CH,Cl, (100 mLx3). The combined organic phases
were washed with brine (150 mL), dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(VIV)=1:2) to give the title compound as a yellow solid
(037 g, 69%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 304.2 (M+1);

'"H-NMR (400 MHz, CDCl,): § 2.23 (s, 3H), 2.30 (s, 3H),
3.11-3.14 (m, 4H), 3.85 (t, 4H, J=4.8 Hz), 6.29 (s, 1H),
6.70-6.71 (m, 1H), 6.96-7.00 (m, 1H), 7.18 (t, 1H, J=9.0
Hz).

Example 18

3-(3-fluoro-4-(1H-pyrrol-1-yl)phenyl)-2,6-dimethyl-
pyrimidin-4(3H)-one

2e%e

Step 1) 1-(2-fluoro-4-nitrophenyl)-1H-pyrrole

To a solution of 1,2-difluoro-4-nitrobenzene (1.59 g, 10
mmol) in DMSO (15 mL) were added K,CO; (3.04 g, 22
mmol) and pyrrole (0.74 g, 11 mmol) with stirring. The
reaction mixture was heated at 90° C. for 18 h, and cooled
to rt. The mixture was diluted with water (50 mL), filtered
and the filter cake was dried to give the title compound as a
yellow solid (2.00 g, 97%).

Step 2) 3-fluoro-4-(1H-pyrrol-1-yl)aniline

To a solution of 1-(2-fluoro-4-nitrophenyl)-1H-pyrrole
(2.00 g, 9.70 mmol) in CH,Cl, (35 mL) was added catalyst
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Pd/C (0.20 g). The reaction mixture was stirred at rt under
H, for 5 h, and filtered. The filtrate was concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/CH,Cl, (V/V)=3:1) to give the title
compound as a white solid (1.30 g, 76%).

Step 3) 3-(3-fluoro-4-(1H-pyrrol-1-yl)phenyl)-2,6-
dimethylpyrimidin-4(3H)-one

To a solution of 3-fluoro-4-(1H-pyrrol-1-yl)aniline (0.80
g, 4.55 mmol) in CH,Cl, (30 mL) was added trimethylalu-
minum (23 ml, 23 mmol, 1 M in heptane) slowly. The
reaction mixture was stirred at rt for 0.5 h, followed by the
addition of a solution of methyl 3-acetaminocrotonate (785
mg, 5.0 mmol) in CH,Cl, (10 mL). The reaction mixture
was stirred at rt for 3 days, then quenched with saturated
NH,CI aqueous solution and extracted with CH,Cl, (100
ml.x3). The combined organic phases were dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=3:2) to give the title compound as a pale
yellow solid (450 mg, 35%). The compound was character-
ized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 284.2 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.25 (s, 3H), 2.32 (s, 3H),
6.32 (s, 1H), 6.40 (1, 2H, J=2.2 Hz), 7.08-7.11 (m, 3H), 7.13
(dd, 1H, J,=2.2 Hz, J,=10.8 Hz), 7.54 (t, 1H, J=8.4 Hz).

Example 19

3-(3-fluoro-4-(1H-pyrazol-1-yl)phenyl)-2,6-dimeth-
ylpyrimidin-4(3H)-one

2 ere

Step 1) 1-(2-fluoro-4-nitrophenyl)-1H-pyrazole

To a solution of 1,2-difluoro-4-nitrobenzene (3.18 g, 20
mmol) in DMSO (35 mL) were added K,CO; (6.08 g, 44
mmol) and pyrazole (1.50 g, 22 mmol) with stirring. The
reaction mixture was heated at 90° C. for 18 h, and cooled
to rt. The mixture was diluted with water (50 mL) and
filtered. The filtrate was extracted with DCM (50 mL.x3), the
combined organic phases were concentrated in vacuo. The
crude product was purified by a silica gel column chroma-
tography (PE/CH,CI, (V/V)=1:1) to give the title compound
as a yellow solid (3.31 g, 80%).

Step 2) 3-fluoro-4-(1H-pyrazol-1-yl)aniline

To a solution of 1-(2-fluoro-4-nitrophenyl)-1H-pyrazole
(3.31 g, 16 mmol) in CH,Cl, (60 mL) was added catalyst
Pd/C (0.33 g). The reaction mixture was stirred at rt under
H, overnight, and filtered. The filtrate was concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/CH,Cl, (V/V)=1:1) to give the title
compound as a white solid (1.30 g, 46%).
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Step 3) 3-(3-fluoro-4-(1H-pyrazol-1-yl)phenyl)-2,6-
dimethylpyrimidin-4(3H)-one

To a solution of 3-fluoro-4-(1H-pyrazol-1-yl)aniline (0.65
g, 3.68 mmol) in CH,Cl, (30 mL) was added trimethylalu-
minum (18.4 ml, 36.8 mmol, 2 M in heptane) slowly. The
reaction mixture was stirred at rt for 0.5 h, followed by the
addition of a solution of methyl 3-acetaminocrotonate (634
mg, 4.04 mmol) in CH,Cl, (10 mL). The reaction was stirred
at rt for 3 days, then quenched with saturated NH,Cl
aqueous solution and extracted with CH,CI, (100 mLx3).
The combined organic phases were dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(VIV)=1:2) to give the title compound as a white solid (400
mg, 38%). The compound was characterized by the follow-
ing spectroscopic data:

MS (ESI, pos.ion) m/z: 285.2 (M+1);

'H-NMR (400 MHz, CDCL,): 8 2.23 (s, 3H), 2.32 (s, 3H),
6.32 (s, 1H), 6.54 (t, 1H, J=2.0 Hz), 7.13-7.19 (m, 2H), 7.78
(d, 1H, J=4.0 Hz), 8.08 (t, 1H, ]=2.0 Hz), 8.12-8.16 (m, 1H).

Example 20

3-(3-fluoro-4-morpholinophenyl)-2-((3-fluorophe-
noxy)methyl)-6-methylpyrimidin-4(3H)-one

Step 1) methyl 3-(2-bromoacetamido)crotonate

A mixture of methyl 3-aminocrotonate (3.20 g, 27.79
mmol) and pyridine (2.64 g, 33.33 mmol) in CH,CI, (60
ml) was stirred at =20° C. for 20 min. To the mixture was
added a solution of bromoacetyl bromide (5.61 g, 27.79
mmol) in CH,Cl, (20 mL) dropwise. The mixture was
stirred at rt for 2 h. The organic phase was washed with brine
(100 mLx3), dried over anhydrous Na,SO, and concentrated
in vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=5:1) to give the title
compound as a reddish solid (0.99 g, 15%).

Step 2) methyl
3-(2-(3-fluorophenoxy)acetamido)crotonate

To a suspension of K,CO; (0.37 g, 2.68 mmol) in acetone
(10 mL) were added 3-fluorophenol (0.30 g, 2.68 mmol) and
methyl 3-(2-bromoacetamido)crotonate  (0.76 g, 3.22
mmol), the mixture was refluxed for 5 h and cooled to rt. The
mixture was concentrated in vacuo and the residue was
dissolved in CH,Cl, (40 mL), washed with brine (40 m[.x3).
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The organic phase was dried over anhydrous Na,SO, and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=10:1) to
give the title compound as a yellowish solid (0.50 g, 70%).

Step 3) 3-(3-fluoro-4-morpholinophenyl)-2-((3-fluo-
rophenoxy)methyl)-6-methyl-pyrimidin-4(3H)-one

To a solution of 3-fluoro-4-morpholinoaniline (0.55 g,
2.80 mmol) in anhydrous CH,Cl, (40 mL) was added
trimethylaluminium (2.0 mL, 4 mmol, 2 M in heptane)
carefully under N, at rt. The mixture was stirred at rt for 30
min, followed by the addition of a solution of methyl
3-(2-(3-fluorophenoxy)acetamido)crotonate (0.75 g, 2.80
mmol) in anhydrous CH,Cl, (10 mL). The reaction mixture
was stirred for another 7 h, then quenched with an appro-
priate amount of water and washed with brine twice. The
organic phase was dried over anhydrous Na,SO, and con-
centrated in vacuo. The crude product was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a white solid (0.24 g, 62%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 414.3 (M+1);

'"H-NMR (400 MHz, CDCl,): 8 2.34 (s, 3H), 3.03-3.14
(m, 4H), 3.85 (t, 4H, J=4.8 Hz), 4.67 (s, 2H), 6.38 (s, 1H),
6.45-6.49 (m, 1H), 6.53-6.55 (m, 1H), 6.64-6.68 (m, 1H),
6.95-6.98 (m, 3H), 7.13-7.19 (m, 1H).

Example 21

3-(3-fluoro-4-(pyrrolidin-1-yl)phenyl)-2,6-dimethyl-
pyrimidin-4(3H)-one

Sre%e

Step 1) 1-(2-fluoro-4-nitrophenyl)pyrrolidine

To a solution of pyrrolidine (0.78 g, 11 mmol) in EtOAc
(15 mL) and Et;N (1.52 g, 15 mmol) was added 1,2-
difluoro-4-nitrobenzene (1.59 g, 10 mmol) in an ice bath.
The mixture was stirred at rt overnight and filtered. The filter
cake was washed with water and dried to give the title
compound as a yellow solid (1.60 g, 76%).

Step 2) 3-fluoro-4-(pyrrolidin-1-yl)aniline

To a solution of 1-(2-fluoro-4-nitrophenyl)pyrrolidine
(1.60 g, 7.62 mmol) in mixed solvents of CH,Cl, (20 mL)
and MeOH (20 mL) was added catalyst Pd/C (0.16 g). The
reaction was stirred at rt under H, overnight, and filtered.
The filtrate was concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/V) 5:1) to give the title compound as a white solid (1.20
2, 88%).

Step 3) 3-(3-fluoro-4-(pyrrolidin-1-yl)phenyl)-2,6-
dimethylpyrimidin-4(3H)-one

To a solution of 3-fluoro-4-(pyrrolidin-1-yl)aniline (0.50
g, 2.78 mmol) in CH,Cl, (20 mL) was added trimethylalu-
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minum (14 mL, 14 mmol, 1 M in heptane) slowly at rt. The
reaction mixture was stirred at rt for 0.5 h, followed by the
addition of a solution of methyl 3-acetaminocrotonate (480
mg, 3.06 mmol) in CH,Cl, (10 mL). The reaction mixture
was stirred at rt for 3 days, then quenched with saturated
NH,CI aqueous solution and extracted with CH,Cl, (100
ml.x3). The combined organic phases were dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=1:1) to give the title compound as a pale
yellow solid (300 mg, 38%). The compound was character-
ized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 288.3 (M+1);

'H-NMR (400 MHz, CDCl,): § 1.96-1.99 (m, 4H), 2.21
(s, 3H), 2.29 (s, 3H), 3.43-3.48 (m, 4H), 6.28 (s, 1H), 6.71
(t, 1H, J=8.8 Hz), 6.78-6.84 (m, 2H).

Example 22

3-(4-(di-n-butylamino)-3-fluorophenyl)-2,6-dimeth-
ylpyrimidin-4(3H)-one

Step 1) N,N-di-n-butyl-2-fluoro-4-nitroaniline

To a solution of 3,4-difluoronitrobenzene (3.18 g, 20
mmol) in DMSO (25 mL) were added K,CO; (6.08 g, 44
mmol) and di-n-butylamine (2.84 g, 22 mmol) with stirring.
The mixture was heated at 90° C. overnight, then cooled to
rt, diluted with water (100 mL) and extracted with CH,Cl,
(80 mLx3). The combined organic phases were dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
CH,CIL, (V/V)=10:1) to give the title compound as yellow
oil (4.03 g, 75%).

Step 2) N*,N*-di-n-butyl-2-fluorobenzene-1,4-di-
amine

To a solution of N,N-di-n-butyl-2-fluoro-4-nitroaniline
(4.03 g, 15 mmol) in mixed solvents of CH,Cl, (70 mL) and
MeOH (20 mL) was added catalyst Pd/C (0.40 g). The
reaction mixture was stirred at rt under H, overnight, and
filtered. The filtrate was concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
CH,CI, (V/V)=8:1) to give the title compound as colorless
oil (2.32 g, 65%).

Step 3) 3-(4-(di-n-butylamino)-3-fluorophenyl)-2,6-
dimethylpyrimidin-4(3H)-one

To a solution of N*'N'-di-n-butyl-2-fluorobenzene-1,4-
diamine (1.10 g, 4.62 mmol) in CH,Cl, (20 mL) was added
trimethylaluminum (23 ml, 23 mmol, 1 M in heptane)
slowly at rt. The reaction mixture was stirred at rt for 0.5 h,
followed by the addition of a solution of methyl 3-acet-
aminocrotonate (798 mg, 5.08 mmol) in CH,Cl, (10 mL).
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The reaction was stirred at rt for 3 days, then quenched with
saturated NH,Cl aqueous solution and extracted with
CH,Cl, (100 mL.x3). The combined organic phases were
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE/EtOAc (V/V)=3:2) to give the title compound as
pale yellow oil (800 mg, 50%). The compound was char-
acterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 346.3 (M+1);

'"H-NMR (400 MHz, CDCl,): 8 0.93 (1, 6H, ]=7.4 Hz),
1.26-1.36 (m, 4H), 1.55 (t, 4H, J=8.0 Hz), 2.20 (s, 3H), 2.29
(s, 3H), 3.21 (t, 4H, J=7.6 Hz), 6.28 (s, 1H), 6.80-6.85 (m,
2H), 6.88-6.93 (m, 1H).

Example 23

3-(4-(diisobutylamino)-3-fluorophenyl)-2,6-dimeth-
ylpyrimidin-4(3H)-one

Step 1) 2-fluoro-N,N-diisobutyl-4-nitroaniline

To a solution of 3,4-difluoronitrobenzene (1.59 g, 10
mmol) in DMSO (15 mL) were added K,CO; (3.04 g, 22
mmol) and diisobutylamine (1.42 g, 11 mmol). The mixture
was heated at 90° C. overnight, then cooled to rt, diluted
with water (50 mL) and extracted with CH,Cl, (50 mLx3).
The combined organic phases were dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(V/IV)=10:1) to give the title compound as pale yellow oil
(0.80 g, 30%).

Step 2) 2-fluoro-N*,N*-diisobutylbenzene-1,4-di-
amine

To a solution of 2-fluoro-N,N-diisobutyl-4-nitroaniline
(0.8 g, 3 mmol) in mixed solvents of CH,Cl, (15 mL) and
MeOH (15 mL) was added catalyst Pd/C (80 mg). The
reaction mixture was stirred at rt under H, overnight, and
filtered. The filtrate was concentrated in vacuo. The residue
was
purified by a silica gel column chromatography (PE/EtOAc
(VIV)=8:1) to give the title compound as pale yellow oil
(0.40 g, 56%).

Step 3) 3-(4-(diisobutylamino)-3-fluorophenyl)-2,6-
dimethylpyrimidin-4(3H)-one

To a solution of 2-fluoro-N*' N'-diisobutylbenzene-1,4-
diamine (0.40 g, 1.68 mmol) in CH,Cl, (20 mL) was added
trimethylaluminum (8.4 ml, 8.4 mmol, 1 M in heptane)
slowly at rt. The reaction mixture was stirred at rt for 0.5 h,
followed by the addition of a solution of methyl 3-acet-
aminocrotonate (290 mg, 1.85 mmol) in CH,Cl, (10 mL).
The reaction mixture was stirred at rt for 3 days, then

10

15

20

35

40

45

50

55

60

65

160

quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (100 mL.x3). The combined organic
phases were dried over anhydrous Na,SO, and concentrated
in vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=1:1) to give the title
compound as pale yellow oil (280 mg, 48%). The compound
was characterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 346.4 (M+1);

'H-NMR (400 MHz, CDCl,): & 0.88-0.90 (m, 12H),
1.87-1.94 (m, 2H), 2.20 (s, 3H), 2.29 (s, 3H), 3.00-3.10 (m,
4H), 6.28 (s, 1H), 6.80-6.84 (m, 2H), 6.95 (t, 1H, J=12.9
Hz).

Example 24

3-(4-(di-n-hexylamino)-3-fluorophenyl)-2,6-dimeth-
ylpyrimidin-4(3H)-one

0%

Step 1) 2-fluoro-N,N-di-n-hexyl-4-nitroaniline

To a solution of 3.,4-difluoronitrobenzene (1.59 g, 10
mmol) in DMSO (15 mL) were added K,CO; (3.04 g, 22
mmol) and di-n-hexylamine (2.04 g, 11 mmol). The mixture
was heated at 90° C. overnight, then cooled to rt, diluted
with water (50 mL) and extracted with CH,Cl, (50 mLx3).
The combined organic phases were dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/CH,Cl,
(V/V)=10:1) to give the title compound as pale yellow oil
(2.79 g, 86%).

Step 2) 2-fluoro-N* N*'-di-n-hexylbenzene-1,4-di-
amine

To a solution of 2-fluoro-N,N-di-n-hexyl-4-nitroaniline
(2.79 g, 8.64 mmol) in MeOH (50 mL) was added catalyst
Pd/C (0.28 g). The reaction mixture was stirred at rt under
H, overnight, and filtered. The filtrate was concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=10:1) to give the title
compound as pale yellow oil (1.60 g, 63%).

Step 3) 3-(4-(di-n-hexylamino)-3-fluorophenyl)-2,6-
dimethylpyrimidin-4(3H)-one

To a solution of 2-fluoro-N* N'-di-n-hexyl benzene-1,4-
diamine (0.58 g, 1.97 mmol) in CH,Cl, (20 mL.) was added
trimethylaluminum (9.9 mL, 19.8 mmol, 2 M in heptane)
slowly at rt. The reaction mixture was stirred at rt for 0.5 h,
followed by the addition of a solution of methyl 3-acet-
aminocrotonate (341 mg, 2.17 mmol) in CH,Cl, (5 mL). The
reaction mixture was stirred at rt for 3 days, then quenched
with saturated NH,CI aqueous solution and extracted with
CH,Cl, (100 mL.x3). The combined organic phases were
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-



US 9,434,695 B2

161
raphy (PE/EtOAc (V/V)=2:1) to give the title compound as
pale yellow oil (500 mg, 63%). The compound was char-
acterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 402.3 (M+1);

'H-NMR (400 MHz, CDCL,): & 0.89 (t, 6H, J=7.0 Hz),
131 (t, 12H, =7.8 Hz), 1.55 (t, 4H, ]=7.2 Hz), 2.20 (s, 3H),
2.29 (s, 3H), 3.18-3.21 (m, 4H), 6.28 (s, 1H), 6.79-6.82 (m.
2H), 6.84-6.92 (m, 1H).

Example 25

2,6-dimethyl-3-(6-morpholinopyridin-3-yl)pyrimi-
din-4(3H)-one

Step 1) 4-(5-nitropyridin-2-yl)morpholine

A mixture of 2-chloro-5-nitropyridine (3.17 g, 20 mmol),
morpholine (2.00 g, 23 mmol) and Et;N (2.43 g, 24 mmol)
in EtOAc (200 mL) was refluxed for 3 h, then cooled to rt,
and washed with water (100 mL.x3). The organic phase was
dried over anhydrous Na,SO, and concentrated in vacuo to
give the title compound as a yellow solid (3.89 g, 93%)).

Step 2) 6-morpholinopyridin-3-amine

To a solution of 4-(5-nitropyridin-2-yl)morpholine (3.89
g, 18.60 mmol) in THF (100 mL) was added catalyst Pd/C
(0.5 g). The reaction was stirred at rt under H, overnight, and
filtered. The filtrate was concentrated in vacuo to give the
title compound as a brown-red solid (3.30 g, 99%).

Step 3) 2,6-dimethyl-3-(6-morpholinopyridin-3-yl)
pyrimidin-4(3H)-one

To a solution of 6-morpholinopyridin-3-amine (1.79 g, 10
mmol) in CH,Cl, (100 mL) was added trimethylaluminium
(40 mL, 40 mmol, 1 M in heptane) carefully under N,. The
mixture was stirred at rt for 30 min, followed by the addition
of a solution of methyl 3-acetaminocrotonate (1.89 g, 12
mmol) in CH,Cl, (5 mL). The reaction was stirred at rt for
6 h, then quenched with saturated NH,Cl aqueous solution
(100 mL). The organic phase was dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by recrystallized from EtOAc to give the title compound as
a pale yellow solid (1.11 g, 39%). The compound was
characterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 287.2 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.22 (s, 3H), 2.30 (s, 3H),
3.54-3.60 (m, 4H), 3.83 (t, 4H, J=4.9 Hz), 6.29 (s, 1H), 6.74
(d, 1H, J=8.8 Hz), 7.33 (dd, 1H, J,=2.1 Hz, J,=8.8 Hz), 8.00
(d, 1H, J=2.6 Hz).
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Example 26

3-(3-fluoro-4-(4-hydroxypiperidin-1-yl)phenyl)-2,6-
dimethylpyrimidin-4(3H)-one

resy

Step 1) 1-(2-fluoro-4-nitrophenyl)piperidin-4-ol

To a solution of piperidin-4-ol (11.11 g, 0.11 mol) and
Et;N (12.14 g, 0.12 mol) in EtOAc (500 mL) was added
1,2-difluoro-4-nitrobenzene (15.91 g, 0.10 mol). The mix-
ture was stirred at rt for 24 h, and washed with water (200
ml.x4). The organic phase was dried over anhydrous
Na,SO, and concentrated in vacuo to give the title com-
pound as orange oil (19.35 g, 80%).

Step 2) 1-(4-amino-2-fluorophenyl)piperidin-4-ol

To a solution of 1-(2-fluoro-4-nitrophenyl)piperidin-4-ol
(2.67 g, 11 mmol) in MeOH (100 ml.) was added catalyst
Pd/C (1.00 g). The reaction mixture was stirred at rt under
H, for 6 h, then filtered. The filtrate was concentrated in
vacuo to give the crude product (2.50 g) for the next step
without further purification.

Step 3) 3-(3-fluoro-4-(4-hydroxypiperidin-1-yl)phe-
nyl)-2,6-dimethylpyrimidin-4(3H)-one

To a solution of 1-(4-amino-2-fluorophenyl)piperidin-4-ol
(1.68 g, 8.00 mmol) in CH,Cl, (20 mL) was added trim-
ethylaluminium (32 mL, 64 mmol, 2 M in heptane) carefully
under N,. The mixture was stirred at rt for 30 min, followed
by the addition of a solution of methyl 3-acetaminocrotonate
(1.40 g, 8.90 mol) in CH,Cl, (5 mL). The reaction mixture
was stirred at rt for another 5 h, then quenched with saturated
NH,CI aqueous solution (100 mL). The organic phase was
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by recrystallized from EtOAc to
give the title compound as a yellow solid (1.25 g, 50%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 318.2 (M+1);

'H-NMR (400 MHz, CDCl,): § 1.74-1.77 (m, 2H), 2.02-
2.05 (m, 2H), 2.18 (s, 3H), 2.29 (s, 3H), 2.85-2.99 (m, 2H),
3.36-3.48 (m, 2H), 3.84-3.92 (m, 1H), 6.28 (s, 1H), 6.90 (d,
1H, J=1.2 Hz), 7.05 (t, 1H, J=0.8 Hz).

Example 27

3-(3-fluoro-4-((2-morpholinoethyl)amino)phenyl)-2,
6-dimethylpyrimidin-4(3H)-one

QNQ}N} /
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Step 1) 2-morpholinoacetonitrile

To a suspension of K,CO; (6.50 g, 47 mmol) and mor-
pholine (3.75 g, 43 mmol) in acetonitrile (30 mL.) was added
2-bromoacetonitrile (5.16 g, 43 mmol) in one portion under
the protection of N, in an ice bath. The mixture was stirred
at rt for 2 h, then filtered. The filtrate was concentrated in
vacuo to give the title compound as a yellow solid (5.41 g,
100%).

Step 2) 2-morpholinoethanamine

To anhydrous THF (35 mL) was added LiAlH, (3.19 g, 84
mmol) in one portion in an ice bath. The mixture was stirred
at 0° C. for 20 min, and a solution of 2-morpholinoacetoni-
trile (3.50 g, 28 mmol) in anhydrous THF (10 mL) was
added dropwise. Upon the end of addition the mixture was
refluxed for 3 h, then cooled to rt, diluted with water (20
ml), filtered and concentrated in vacuo to give the title
compound as yellow oil (2.62 g, 72%).

Step 3)
2-fluoro-N-(2-morpholinoethyl)-4-nitroaniline

A solution of 2-morpholinoethanamine (0.90 g, 6.91
mmol), 1,2-difluoro-4-nitrobenzene (1.10 g, 6.91 mmol) and
Et;N (1.40 g, 13.82 mmol) in EtOAc (10 mL) was refluxed
under N, for 24 h, then cooled to rt and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=4:1) to give the title
compound as yellow oil (1.57 g, 84%).

Step 4) 2-fluoro-N*-(2-morpholinoethyl)benzene-1,
4-diamine

To a solution of 2-fluoro-N-(2-morpholinoethyl)-4-nitroa-
niline (0.60 g, 2.23 mmol) in THF (8.0 mL) was added
catalyst Pd/C (0.03 g). The reaction mixture was stirred at rt
under H, overnight, then filtered. The filtrate was concen-
trated in vacuo to give the title compound as yellow oil (0.50
2, 94%).

Step 5) 3-(3-fluoro-4-((2-morpholinoethyl)amino)
phenyl)-2.6-dimethyl pyrimidin-4(3H)-one

To a solution of 2-fluoro-N'-(2-morpholinoethyl)ben-
zene-1,4-diamine (0.50 g, 2.09 mmol) in CH,Cl, (20 mL)
was added trimethylaluminum (3.2 ml., 6.40 mmol, 2 M in
toluene) slowly at rt. The reaction mixture was stirred at rt
for 0.5 h, followed by the addition of a solution of methyl
3-acetaminocrotonate (0.65 g, 4.13 mmol) in CH,Cl, (5
mL). The reaction mixture was stirred at rt for 36 h, then
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (100 mLx3). The combined organic
phases were dried over anhydrous Na,SO, and concentrated
in vacuo. The residue was purified by a silica gel column
chromatography (EtOAc/MeOH (V/V)=30:1) to give the
title compound as a white solid (0.50 g, 24%). The com-
pound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 347.2 (M+1);

'H-NMR (400 MHz, CDCls): 8 2.08 (s, 3H), 2.18 (m,
3H), 2.43 (s, 4H), 2.57 (s, 2H), 3.25 (m, 2H), 3.58 (t, 4H,
J=4.32 Hz), 5.52 (s, 1H), 6.20 (s, 1H), 6.79-6.83 (m, 1H),
6.91-6.93 (m, 1H), 7.08-7.12 (m, 1H).
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Example 28

3-(3-fluoro-4-(methyl(2-morpholinoethyl)amino)
phenyl)-2,6-dimethylpyrimidin-4(3H)-one

DD

To a suspension of 3-(3-fluoro-4-((2-morpholinoethyl)
amino)phenyl)-2,6-dimethyl pyrimidin-4(3H)-one (0.24 g,
0.69 mmol) and K,CO; (0.48 g, 3.47 mmol) in acetonitrile
(15 mL) was added CH,I (0.30 g, 2.11 mmol). The mixture
was stirred at rt for 36 h, then filtered and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (EtOAc/MeOH (V/V)=50:1) to give the
title compound as a white solid (50 mg, 20%). The com-
pound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 361.2 (M+1);

'"H-NMR (400 MHz, CDCl,): § 1.26 (s, 3H), 2.16 (s, 3H),
2.26 (s, 3H), 2.62 (m, 4H), 3.48 (m, 2H), 3.69-3.74 (m, 2H),
4.00 (m, 4H), 6.17 (s, 1H), 6.755-6.84 (m, 2H), 7.03 (m,
1H).

Example 29

3-(2-chloro-4-((2-morpholinoethyl)amino)phenyl)-2,
6-dimethylpyrimidin-4(3H)-one

O@M@Q /

Step 1)
3-chloro-N-(2-morpholinoethyl)-4-nitroaniline

A suspension of 2-morpholinoethanamine (5.34 g, 41
mmol), 2,4-dichloro-1-nitrobenzene (7.87 g, 41 mmol) and
Cs,CO; (26.73 g, 82 mmol) in acetonitrile (100 mL) was
refluxed for 6 h under N,, then cooled to rt, filtered and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=4:1) to give
the title compound as a yellow solid (5.90 g, 50%).

Step 2) 3-chloro-N*-(2-morpholinoethyl)benzene-1,
4-diamine

To a solution of 3-chloro-N-(2-morpholinoethyl)-4-ni-
troaniline (3.50 g, 12.25 mmol) in EtOAc (60 ml) was
added catalyst Pd/C (0.73 g). The reaction was stirred at rt
under H, overnight, then filtered. The filtrate was concen-
trated in vacuo to give the crude product for the next step
without further purification.
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Step 3) 3-(3-fluoro-4-((2-morpholinoethyl)amino)
phenyl)-2.6-dimethyl pyrimidin-4(3H)-one

To a solution of 3-chloro-N'-(2-morpholinoethyl)ben-
zene-1,4-diamine (0.70 g, 1.93 mmol) in CH,Cl, (20 mL)
was added trimethylaluminum (6.8 mlL., 13.6 mmol, 2 M in
toluene) slowly at rt. The reaction mixture was stirred at rt
for 0.5 h, followed by the addition of a solution of methyl
3-acetaminocrotonate (0.43 g, 2.74 mmol) in CH,Cl, (5
mL). The reaction mixture was stirred at rt for another 72 h,
then quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (50 mLx3). The combined organic
phases were dried over anhydrous Na,SO, and concentrated
in vacuo. The residue was purified by a silica gel column
chromatography (EtOAc/MeOH (V/V)=30:1) to give the
title compound as a yellowish solid (0.33 g, 47%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 363.1 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.17 (s, 3H), 2.33 (s, 3H),
2.42-2.43 (m, 4H), 2.50-2.64 (m, 2H), 3.09-3.13 (m, 2H),
3.59-3.63 (m, 4H), 4.55-4.57 (t, 1H), 6.32 (s, 1H), 6.76-6.81
(m, 1H), 6.80-6.81 (m, 1H), 6.89-6.91 (m, 1H).

Example 30

3-(3-fluoro-4-((3-morpholinopropyl)amino)phenyl)-
2,6-dimethylpyrimidin-4(3H)-one

Oy

Step 1) 4-(3-chloropropyl)morpholine

To a suspension of 1-bromo-3-chloropropane (0.79 g,
5.00 mmol) and K,CO; (1.38 g, 10.00 mmol) in EtOAc (20
ml) was added a solution of morpholine (0.44 g, 5.05
mmol) in EtOAc (20 mL) dropwise at rt under N,. The
mixture was stirred at rt overnight, then filtered and con-
centrated in vacuo to give the crude product for the next step
without further purification.

Step 2)
2-fluoro-N-(3-morpholinopropyl)-4-nitroaniline

To a suspension of 4-(3-chloropropyl)morpholine (1.64 g,
10 mmol) and K,CO; (4.14 g, 30 mmol) in acetonitrile (20
ml) was added 2-fluoro-4-nitroaniline (1.56 g, 10 mmol)
dropwise. The mixture was stirred at rt for 24 h, then filtered
and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as yellow oil (1.78 g, 63%).

Step 3) 2-fluoro-N"-(3-morpholinopropyl)benzene-
1,4-diamine

To a solution of 2-fluoro-N-(3-morpholinopropyl)-4-ni-
troaniline (1.78 g, 6.28 mmol) in mixed solvents of EtOAc
(15 mL) and MeOH (15 mL) was added catalyst Pd/C (0.30
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g). The reaction was stirred at rt under H, for 2 h, then
filtered. The filtrate was concentrated in vacuo to give the
crude product for the next step without further purification.

Step 4) 3-(3-fluoro-4-((3-morpholinopropyl)amino)
phenyl)-2.6-dimethyl pyrimidin-4(3H)-one

To a solution of 2-fluoro-N"-(3-morpholinopropyl)ben-
zene-1,4-diamine (1.60 g, 6.23 mmol) in CH,Cl, (30 mL)
was added trimethylaluminum (22 mL, 44 mmol, 2 M in
toluene) slowly at rt. The reaction mixture was stirred at rt
for 0.5 h, followed by the addition of a solution of methyl
3-acetaminocrotonate (1.98 g, 12.59 mmol) in CH,Cl, (10
mL). The reaction was stirred at rt overnight, then quenched
with saturated NH,Cl aqueous solution and extracted with
CH,Cl, (50 mL.x3). The combined organic phases were
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE/EtOAc (V/V)=2:1) to give the title compound as
a pale yellow solid (0.60 g, 27%). The compound was
characterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 361.2 (M+1);

'"H-NMR (400 MHz, CDCI,): 8 1.85-1.88 (m, 2H), 2.21
(s, 3H), 2.29 (s, 3H), 2.49 (m, 4H), 2.53-2.56 (1, 2H),
3.20-3.31 (m, 2H), 3.75-3.77 (t, 4H), 6.28 (s, 1H), 6.70-6.74
(t, 1H), 6.81-6.84 (m, 2H).

Example 31

3-(3-fluoro-4-((4-morpholinobutyl)amino)phenyl)-2,
6-dimethylpyrimidin-4(3H)-one

N/\/\/§F N>:N
¢

Step 1) 4-morpholinobutanenitrile

To a suspension of K,CO, (8.28 g, 60 mmol) and mor-
pholine (4.35 g, 50 mmol) in acetonitrile (50 mL.) was added
4-bromobutyronitrile (7.40 g, 50 mmol) dropwise at rt under
N,. The mixture was stirred at rt for 6 h, filtered and
concentrated in vacuo to give the title compound (7.26 g,
94.2%).

Step 2) 4-morpholinobutan-1-amine

To anhydrous THF (70 mL) was added LiAlH, (5.37 g,
142 mmol) in one portion. The mixture was stirred at 0° C.
for 20 min, and a solution of 4-morpholinobutanenitrile
(7.26 g, 47 mmol) in anhydrous THF (40 ml.) was added
dropwise. Upon the end of addition the mixture was refluxed
for 4 h, then cooled to 0° C., diluted with water (20 m[.) and
filtered. The filtrate was concentrated in vacuo to give the
crude product for the next step without further purification.

Step 3)
2-fluoro-N-(4-morpholinobutyl)-4-nitroaniline

A suspension of 4-morpholinobutan-1-amine (0.63 g, 4.00
mmol), 1,2-difluoro-4-nitrobenzene (0.64 g, 4.00 mmol) and
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K,CO; (1.10 g, 8.00 mmol) in acetonitrile (20 mL) was
stirred at rt for 19 h under N, then filtered. The filtrate was
concentrated in vacuo to give the crude product for the next
step without further purification.

Step 4) 2-fluoro-N*-(4-morpholinobutyl)benzene-1,
4-diamine

To a solution of 2-fluoro-N-(4-morpholinobutyl)-4-ni-
troaniline (1.19 g, 4.00 mmol) in mixed solvents of EtOAc
(20 mL) and MeOH (20 mL.) was added catalyst Pd/C (0.30
g). The reaction was stirred at rt under H, for 2 h, then
filtered. The filtrate was concentrated in vacuo. The residue
was purified by a silica gel column chromatography (EtOAc/
MeOH (V/V)=10:1) to give the title compound as a white
solid (1.07 g, 100%).

Step 5) 3-(3-fluoro-4-((4-morpholinobutyl)amino)
phenyl)-2.6-dimethyl pyrimidin-4(3H)-one

To a solution of 2-fluoro-N*-(4-morpholinobutyl)ben-
zene-1,4-diamine (1.07 g, 4.00 mmol) in CH,Cl, (30 mL)
was added trimethylaluminum (14 mL, 28 mmol, 2 M in
toluene) slowly at rt. The reaction mixture was stirred at rt
for 0.5 h, followed by the addition of a solution of methyl
3-acetaminocrotonate (1.30 g, 8.27 mmol) in CH,Cl, (5
mL). The reaction mixture was stirred at rt overnight, then
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (50 mLx3). The combined organic
phases were dried over anhydrous Na,SO, and concentrated
in vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=2:1) to give the title
compound as a yellowish solid (0.26 g, 17%). The com-
pound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 375.2 (M+1);

'H-NMR (400 MHz, CDCl,): 8 1.63-1.74 (m, 4H), 2.20
(s, 3H), 2.29 (s, 3H), 2.39-2.43 (t, 2H), 2.47 (t, 4H),
3.19-3.22 (m, 2H), 3.73-3.75 (t, 4H), 6.28 (s, 1H), 6.72-6.76
(t, 1H), 6.81-6.83 (d, 2H).

Example 32

3-(4-(bis(2-propoxyethyl)amino)-3-fluorophenyl)-2,
6-dimethylpyrimidin-4(3H)-one

/S F
\_\ >=N
N N /
_\—O (6]
Step 1) tert-butyl bis(2-hydroxyethyl)carbamate

To a solution of 2,2'-azanediyldiethanol (4.21 g, 40 mmol)
in acetonitrile (50 mL) was added a solution of Boc,O (9.60
g, 44 mmol) in acetonitrile (50 mL) under N,. The reaction
mixture was stirred at rt for 3.5 h, and concentrated in vacuo
to give the title compound as colorless oil (8.20 g, 100%).

Step 2) tert-butyl bis(2-propoxyethyl)carbamate

To a solution of tert-butyl bis(2-hydroxyethyl)carbamate
(8.20 g, 40 mmol) in hexane (30 mlL.) was added a solution
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of NaOH (8.00 g, 200 mmol) in water (30 mL), 1-bromopro-
pane (9.84 g, 80 mmol) and TBAB (1.00 g) under N,. The
reaction mixture was refluxed overnight, then cooled to rt
and poured into CH,Cl, (100 mL). The organic phase was
washed with water (100 mI.x3), dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(VIV)=4:1) to give the title compound as colorless oil (1.78
g, 15%).

Step 3) bis(2-propoxyethyl)amine

To a solution of HCI in EtOAc (15 mL, 30 mmol, 2 M)
was added tert-butyl bis(2-propoxyethyl)carbamate (1.78 g,
6.15 mmol). The reaction mixture was stirred at rt overnight,
then concentrated in vacuo to give the title compound as
colorless oil (1.16 g, 100%).

Step 4)
2-fluoro-4-nitro-N,N-bis(2-propoxyethyl)aniline

To a solution of 1,2-difluoro-4-nitrobenzene (2.94 g,
18.45 mmol) in DMF (30 mL) were added Et;N (3.11 g,
30.75 mmol) and bis(2-propoxyethyl)amine (1.16 g, 6.15
mmol) with stirring. The reaction mixture was heated at 90°
C. overnight, then cooled to rt and poured into CH,Cl, (100
mL). The organic phase was washed with water (100 mL.x3),
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE/EtOAc (V/V)=10:1) to give the title compound as
yellow oil (1.47 g, 73%).

Step 5) 2-fluoro-N* ,N*-bis(2-propoxyethyl)benzene-
1,4-diamine

To a solution of 2-fluoro-4-nitro-N,N-bis(2-propoxy-
ethyl)aniline (1.47 g, 4.48 mmol) in MeOH (50 mL) was
added catalyst Pd/C (0.15 g). The reaction was stirred at rt
under H, overnight, then filtered. The filtrate was concen-
trated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=4:1) to give the
title compound as blackish oil (0.50 g, 34%).

Step 6) 3-(4-(bis(2-propoxyethyl)amino)-3-fluoro-
phenyl)-2.6-dimethyl pyrimidin-4(3H)-one

To a solution of 2-fluoro-N* N'-bis(2-propoxyethyl)ben-
zene-1,4-diamine (0.50 g, 1.68 mmol) in CH,Cl, (10 mL)
was added trimethylaluminum (3.4 ml,, 6.8 mmol, 2 M in
toluene) slowly. The reaction mixture was stirred at rt for 0.5
h, followed by the addition of a solution of methyl 3-acet-
aminocrotonate (0.32 g, 2.02 mmol) in CH,Cl, (2 mL). The
reaction mixture was stirred at rt for 72 h, then quenched
with saturated NH,CI aqueous solution and extracted with
CH,Cl, (50 mLx3). The combined organic phases were
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE/EtOAc (V/V)=2:1) to give the title compound as
pale yellow oil (0.53 g, 78%). The compound was charac-
terized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 406.2 (M+1);

'H-NMR (400 MHz, DMSO-dy): 8 0.83 (t, 6H, J=7.4 Hz),
1.42-1.51 (m, 4H), 2.38 (t, 3H, J=4.4 Hz), 2.50-2.51 (m,
3H), 3.32 (t, 4H, J=6.5 Hz), 3.50-3.54 (m, 8H), 6.53 (s, 1H),
7.07-7.09 (m, 1H), 7.15 (t, 1H, J=9.2 Hz), 7.20-7.24 (m,
1H).
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Example 33

3-(3-fluoro-4-(hexylamino )phenyl)-2,6-dimethylpy-
rimidin-4(3H)-one

Step 1) 2-fluoro-N-hexyl-4-nitroaniline

To a solution of 3,4-diffuoronitrobenzene (3.18 g, 20
mmol) in EtOAc (50 mL) were added Et;N (243 g, 24
mmol) and hexan-1-amine (2.02 g, 20 mmol). The reaction
mixture was refluxed overnight, then cooled to rt and
concentrated in vacuo to give the title compound as yellow
oil (4.37 g, 91%).

Step 2) 2-fluoro-N*-hexylbenzene-1,4-diamine

To a solution of 2-fluoro-N-hexyl-4-nitroaniline (4.37 g,
18.2 mmol) in MeOH (50 mL) was added catalyst Pd/C
(0.50 g). The reaction mixture was stirred at rt under H,
overnight. The mixture was filtered, and the filtrate was
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=4:1) to give
the title compound as blackish oil (3.36 g, 88%).

Step 3) 3-(3-fluoro-4-(hexylamino)phenyl)-2,6-dim-
ethylpyrimidin-4(3H)-one

To a solution of 2-fluoro-N*-hexylbenzene-1,4-diamine
(3.36 g, 16 mmol) in CH,Cl, (20 mL) was added trimeth-
ylaluminium (40 mL, 80 mmol, 2 M in toluene) slowly. The
mixture was stirred at rt for 0.5 h, followed by the addition
of a solution of methyl 3-acetaminocrotonate (3.02 g, 19.2
mmol) in CH,Cl, (5 mL). The reaction mixture was stirred
at rt for 72 h, then quenched with saturated NH,Cl aqueous
solution and extracted with CH,Cl, (150 m[.x3). The com-
bined organic phases were washed with brine, dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=4:1) to give the title compound as pale yellow
oil (1.57 g, 31%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 318.2 (M+1);

'H-NMR (400 MHz, MeOD): 8 0.92 (t, 3H, ]=7.0 Hz),
1.17 (t, 1H, J=7.1 Hz), 1.35-1.37 (m, 4H), 1.63-1.70 (m,
2H), 2.45 (s, 3H), 2.49 (s, 3H), 3.22 (t, 2H, J=7.2 Hy),
3.30-3.31 (m, 3H), 3.58-3.63 (m, 1H), 6.54 (s, 1H), 6.89 (t,
1H, I=8.7 Hz), 7.00-7.07 (m, 2H).

Example 34

3-(4-((3-ethoxypropyl)amino)-3-fluorophenyl)-2,6-
dimethylpyrimidin-4(3H)-one

F
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Step 1) N-(3-ethoxypropyl)-2-fluoro-4-nitroaniline

To a solution of 3.,4-difluoronitrobenzene (6.36 g, 40
mmol) in EtOAc (60 mL) were added Et;N (12.14 g, 120
mmol) and 3-ethoxypropan-1-amine (4.54 g, 44 mmol). The
reaction mixture was refluxed overnight, then cooled to rt
and concentrated in vacuo to give the title compound as
yellow oil (8.68 g, 90%).

Step 2) N*-(3-ethoxypropyl)-2-fluorobenzene-1,4-
diamine

To a solution of N-(3-ethoxypropyl)-2-fluoro-4-nitroani-
line (8.68 g, 36 mmol) in MeOH (50 ml.) was added catalyst
Pd/C (0.87 g). The reaction mixture was stirred at rt under
H, overnight. The mixture was filtered, and the filtrate was
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=1:1) to give
the title compound as blackish oil (5.52 g, 72%).

Step 3) 3-(4-((3-ethoxypropyl)amino)-3-fluorophe-
nyl)-2,6-dimethyl pyrimidin-4(3H)-one

To a solution of N*-(3-ethoxypropyl)-2-fluorobenzene-1,
4-diamine (5.52 g, 26 mmol) in CH,Cl, (40 mL) was added
trimethylaluminium (52 ml, 104 mmol, 2 M in toluene)
slowly. The mixture was stirred at rt for 0.5 h, followed by
the addition of a solution of methyl 3-acetaminocrotonate
(4.87 g, 31 mmol) in CH,Cl, (10 mL). The reaction mixture
was stirred at rt for 72 h, then quenched with saturated
NH,CI aqueous solution and extracted with CH,Cl, (150
ml.x3). The combined organic phases were washed with
brine, dried over anhydrous Na,SO, and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=1:1) to give the title
compound as pale yellow oil (2.22 g, 27%). The compound
was characterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 320.2 (M+1);

'H-NMR (400 MHz, CDCl,): § 1.23 (t, 3H, J=7.0 Hz),
1.91-1.97 (m, 2H), 2.20 (s, 3H), 2.28 (s, 3H), 3.26-3.33 (m,
2H), 3.47-3.52 (m, 2H), 3.55-3.61 (m, 2H), 4.74 (brs, 1H),
6.27 (s, 1H), 6.75 (t, 1H, J=8.5 Hz), 6.82 (d, 2H, J=9.3 Hz).

Example 35

3-(4-((3-(1H-imidazol-1-yl)propyl)amino)-3-fluoro-
phenyl)-2,6-dimethylpyrimidin-4(3H)-one

Step 1) 1-(3-chloropropyl)-1H-imidazole

Anhydrous THF (25 ml) was cooled in an ice bath. After
NaH (1.40 g, 35 mmol, 60%) was added to the THF in one
portion, the mixture was stirred at rt for 30 min and cooled
in an ice bath. Then a solution of 1H-imidazole (2.00 g, 30
mmol) in anhydrous THF (6 mL) was added dropwise. The
reaction mixture was then warmed to rt and stirred at rt for
1.5 h. To the mixture was added 1-bromo-3-chloropropane
(4.60 g, 30 mmol) dropwise, and stirred at rt overnight. To
the resulting mixture was added MeOH (5 mL) in one
portion. The resulting mixture was filtered and the filtrate
was concentrated in vacuo. The residue was purified by a
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silica gel column chromatography (DCM/MeOH (V/V)=30:
1) to give the title compound as pale yellow oil (3.10 g,
73%).

Step 2) N-(3-(1H-imidazol-1-yl)propyl)-2-fluoro-4-
nitroaniline

To a solution of 1-(3-chloropropyl)-1H-imidazole (1.90 g,
13.14 mmol), cesium carbonate (4.28 g, 13.14 mmol) and a
catalytic amount of KI in DMF (30 mL) cooled in an
ice-bath was added 2-fluoro-4-nitroaniline (1.38 g, 8.84
mmol) in one portion. At the end of addition, the mixture
was refluxed and stirred further for 36 h. The reaction
mixture was cooled to rt and filtered. The filtrate was
concentrated in vacuo. To the residue was added water (50
ml) and the resulting mixture was extracted with DCM (20
ml.x2). The combined organic layers were washed with
brine (20 mI.x2) and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (DCM/
MeOH (V/V)=15:1) to give the title compound as yellow oil
(2.85 g, 82%).

Step 3) N*-(3-(1H-imidazol-1-yl)propyl)-2-fluo-
robenzene-1,4-diamine

To a solution of N-(3-(1H-imidazol-1-yl)propyl)-2-
fluoro-4-nitroaniline (1.20 g, 4.54 mmol) in THF (20 mL)
was added catalyst Pd/C (0.30 g). The reaction mixture was
stirred at rt under H, overnight. The mixture was filtered,
and the filtrate was concentrated in vacuo to give the title
compound as yellow oil (1.00 g, 94%).

Step 4) 3-(4-((3-(1H-imidazol-1-yl)propyl)amino)-
3-fluorophenyl)-2,6-dimethyl-pyrimidin-4(3H)-one

To a solution of N*-(3-(1H-imidazol-1-yl)propyl)-2-fluo-
robenzene-1,4-diamine (1.00 g, 4.27 mmol) in CH,Cl, (30
ml) was added trimethylaluminium (16.4 mL, 32.8 mmol,
2 M in toluene) slowly. The mixture was stirred at rt for 0.5
h, followed by the addition of a solution of methyl 3-acet-
aminocrotonate (1.00 g, 6.36 mmol) in CH,Cl, (8 mL). The
reaction mixture was stirred at rt for 24 h, then quenched
with saturated NH,CI aqueous solution and extracted with
CH,Cl, (50 mL.x3). The combined organic phases were
washed with brine, dried over anhydrous Na,SO, and con-
centrated in vacuo. The residue was purified by a silica gel
column chromatography (DCM/MeOH (V/V)=20:1) to give
the title compound as pale yellow oil (0.22 g, 15%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 342.2 (M+1);

'H-NMR (400 MHz, DMSO-d,): 8 2.01 (m, 2H), 2.07 (s,
3H), 2.18 (s, 3H), 3.07 (t, 2H, J=6.6 Hz), 4.07 (1, 2H, J=7.0
Hz), 6.19 (s, 1H), 6.69-6.74 (m, 1H), 6.89-6.91 (m, 2H),
7.07-7.11 (m, 1H), 7.20-7.21 (m, 1H), 7.65 (s, 1H).

Example 36

3-(3-fluoro-4-((2-(piperidin-1-yl)ethyl)amino)phe-
nyl)-2,6-dimethylpyrimidin-4(3H)-one
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Step 1) 2-fluoro-4-nitro-N-(2-(piperidin-1-yl)ethyl)
aniline

To a suspension of 2-(piperidin-1-yl)ethanamine (0.90 g,
7.02 mmol) and K,CO, (0.97 g, 7.02 mmol) in acetone (30
ml) was added 1,2-difluoro-4-nitrobenzene (1.11 g, 6.98
mmol) in one portion in an ice bath and the mixture was
refluxed overnight, cooled to rt and filtered. The filtrate was
concentrated in vacuo to give the crude product, which was
used for next step without further purification.

Step 2) 2-fluoro-N*-(2-(piperidin-1-yl)ethyl)ben-
zene-1,4-diamine

To a solution of 2-fluoro-4-nitro-N-(2-(piperidin-1-yl)
ethyl)aniline (1.87 g, 7.00 mmol) in THF (20 mL.) was added
catalyst Pd/C (0.50 g). The reaction mixture was stirred at rt
under H, overnight. The mixture was filtered, and the filtrate
was concentrated in vacuo. The residue was purified by a
silica gel column chromatography (DCM/MeOH (V/V)=15:
1) to give the title compound as yellow oil (1.50 g, 90%).

Step 3) 3-(3-fluoro-4-((2-(piperidin-1-yl)ethyl)
amino)phenyl)-2,6-dimethyl-pyrimidin-4(3H)-one

To a solution of 2-fluoro-N*-(2-(piperidin-1-yl)ethyl)ben-
zene-1,4-diamine (1.00 g, 4.21 mmol) in CH,Cl, (30 mL)
was added trimethylaluminium (6.3 mL, 12.6 mmol, 2 M in
toluene) slowly. The mixture was stirred at rt for 0.5 h,
followed by the addition of a solution of methyl 3-acet-
aminocrotonate (1.6 g, 10.18 mmol) in CH,Cl, (8 mL). The
reaction mixture was stirred at rt for 24 h, then quenched
with saturated NH,CI aqueous solution and extracted with
CH,Cl, (50 mL.x3). The combined organic phases were
washed with brine, dried over anhydrous Na,SO, and con-
centrated in vacuo. The residue was purified by a silica gel
column chromatography (DCM/MeOH (V/V)=20:1) to give
the title compound as a pale yellow solid (0.07 g, 5%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 345.3 (M+1);

'H-NMR (400 MHz, DMSO-d,): 8 1.43 (s, 2H), 1.57 (s,
4H), 2.08 (s, 3H), 2.19 (s, 3H), 2.45 (m, 4H), 2.60 (m, 2H),
3.35 (m, 2H), 6.20 (s, 1H), 6.81-6.86 (m, 1H), 6.92-6.95 (m,
1H), 7.10-7.13 (m, 1H).

Example 37

3-(4-((3-(1H-tetrazol-1-yl)propyl)amino)-3-fluoro-
phenyl)-2,6-dimethylpyrimidin-4(3H)-one

N=N K
[\ H >=N
NN N
/
o

Step 1) 1-(3-chloropropyl)-1H-tetrazole

To anhydrous DMF (25 mL) was added NaH (0.70 g,
17.50 mmol, 60%) in one portion in an ice bath, and the
mixture was warmed to rt and stirred at rt for 30 min. Then
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a solution of 1H-tetrazole (1.00 g, 14.28 mmol) in anhydrous
DMF (6 mL) was added dropwise to the mixture cooled in
an ice bath. The reaction mixture was then warmed to rt and
stirred for 1.5 h followed by dropwise addition of 1-bromo-
3-chloropropane (2.35 g, 14.93 mmol) to the mixture. The
reaction mixture was stirred further at rt overnight. MeOH
(1 mL) was added in one portion, and the mixture was
filtered. The filtrate was concentrated in vacuo to give the
crude product, which was used for next step without further
purification.

Step 2) N-(3-(1H-tetrazol-1-yl)propyl)-2-fluoro-4-
nitroaniline

To a mixture of 1-(3-chloropropyl)-1H-tetrazole (2.10 g,
14.33 mmol), cesium carbonate (4.66 g, 14.33 mmol) and a
catalytic amount of KI in DMF (30 mL) in an ice bath was
added 2-fluoro-4-nitroaniline (1.50 g, 9.61 mmol) in one
portion. After the mixture was refluxed for 35 h, the mixture
was cooled to rt and filtered. The filtrate was concentrated in
vacuo. To the residue was added water (50 ml) and the
resulting mixture was extracted with DCM (20 mL 2). The
combined organic layers were washed with brine (20 m[.x2)
and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=2:1)to
give the title compound as oil (0.36 g, 10%).

Step 3) N'-(3-(1H-tetrazol-1-yl)propyl)-2-fluo-
robenzene-1,4-diamine

To a solution of N-(3-(1H-tetrazol-1-yl)propyl)-2-tluoro-
4-nitroaniline (0.36 g, 1.35 mmol) in THF (10 mL) was
added catalyst Pd/C (0.12 g). The reaction mixture was
stirred at rt under H, overnight. The mixture was filtered,
and the filtrate was concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(VIV)=2:1) to give the title compound as red oil (0.20 g,
63%).

Step 4) 3-(4-((3-(1H-tetrazol-1-yl)propyl)amino)-3-
fluorophenyl)-2,6-dimethyl-pyrimidin-4(3H)-one

To a solution of N*-(3-(1H-imidazol-1-yl)propyl)-2-fluo-
robenzene-1,4-diamine (0.20 g, 0.85 mmol) in CH,Cl, (20
ml.) was added trimethylaluminium (1.3 mL, 2.6 mmol, 2 M
in toluene) slowly. The mixture was stirred at rt for 0.5 h,
followed by the addition of a solution of methyl 3-acet-
aminocrotonate (0.20 g, 1.27 mmol) in CH,Cl, (5 mL). The
reaction mixture was stirred further at rt for 24 h, then
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (20 mLx2). The combined organic
phases were washed with brine (20 mLx3), dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=1:1) to give the title compound as a pale
yellow solid (0.16 g, 55%). The compound was character-
ized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 344.1 (M+1);

'H-NMR (400 MHz, DMSO-dy): 8 2.08 (s, 3H), 2.18 (s,
3H), 2.24 (m, 2H), 3.18 (1, 2H, J=6.60 Hz), 4.83 (t, 2H,
J=6.96 Hz), 6.20 (s, 1H), 6.74-6.78 (m, 1H), 6.89-6.91 (m,
1H), 7.08-7.12 (m, 1H), 8.97 (s, 1H).
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Example 38

3-(4-((2-(1H-indol-2-yl)ethyl)amino)-3-fluorophe-
nyl)-2,6-dimethylpyrimidin-4(3H)-one

zm
s

Step 1) N-(2-(1H-indol-2-yl)ethyl)-2-fluoro-4-ni-
troaniline

To a suspension of 1,2-difluoro-4-nitrobenzene (1.59 g,
10 mmol) and K,CO; (6.90 g, 50 mmol) in DCM (40 mL.)
was added 2-(1H-indol-2-yl)ethanamine (1.96 g, 10 mmol)
in one portion under N, and the mixture was stirred at rt for
24 h. The mixture was then filtered, and the filtrate was
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=10:1) to
give the title compound as a yellow solid (2.32 g, 78%)).

Step 2) N*-(2-(1H-indol-2-yl)ethyl)-2-flucroben-
zene-1,4-diamine

A mixture of N-(2-(1H-indol-2-yl)ethyl)-2-fluoro-4-ni-
troaniline (2.32 g, 7.75 mmol) and Pd/C (0.60 g) in mixed
solvents of EtOAc (25 mL) and MeOH (25 ml.) was stirred
at rt under H, overnight. The mixture was then filtered, and
the filtrate was concentrated in vacuo to give the crude
product, which was used for next step without further
purification.

Step 3) 3-(4-((2-(1H-indol-2-yl)ethyl)amino)-3-fluo-
rophenyl)-2,6-dimethyl-pyrimidin-4(3H)-one

To a solution of N*-(2-(1H-indol-2-yl)ethyl)-2-fluoroben-
zene-1,4-diamine (2.09 g, 7.76 mmol) in CH,Cl, (30 mL)
was added trimethylaluminium (19.4 m[., 38.8 mmol, 2 M
in toluene) slowly. The mixture was stirred at rt for 1 h,
followed by the addition of a solution of methyl 3-acet-
aminocrotonate (2.44 g, 15.52 mmol) in CH,Cl, (10 mL).
The reaction mixture was stirred further at rt for 72 h, then
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (50 mL.x2). The combined organic
phases were washed with brine (50 mLx3), dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=1:1) to give the title compound as a pale
yellow solid (0.95 g, 33%). The compound was character-
ized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 377.2 (M+1);

LFI-NMR (400 MHz, CDCL): 8 2.18 (s, 3H), 2.28 (s, 3H),
3.10-3.14 (m, 2H), 3.48-3.53 (m, 2H), 4.21-4.22 (m, 1H),
6.28 (s, 1H), 6.74-6.81 (m, 3H), 7.03-7.04 (d, 1H), 7.11-7.15
(m, 1H), 7.18-7.23 (m, 1H), 7.35-7.37 (m, 1H), 7.60-7.62 (d,
1H).
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Example 39

3-(3-fluoro-4-(4-(prop-2-yn-1-yl)piperazin-1-yl)
phenyl)-2,6-dimethylpyrimidin-4(3H)-one

N N N
_/

To a suspension of 3-(3-fluoro-4-(piperazin-1-yl)phenyl)-
2,6-dimethylpyrimidin-4(3H)-one (0.30 g, 1.00 mmol) and
K,CO; (0.69 g, 5.00 mmol) in CH;CN (15 mL) was added
3-bromoprop-1-yne (0.12 g, 1.01 mmol) and the mixture
was stirred at rt for 36 h. The mixture was then filtered, and
the filtrate was concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/IV)=1:1) to give the title compound as a white solid (0.15
g, 44%). The compound was characterized by the following
spectroscopic data:

MS (ESI, pos.ion) m/z: 341.3 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.18 (s, 3H), 2.29 (s, 3H),
2.29 (s, 1H), 2.76-2.78 (t, 4H), 3.17-3.38 (m, 4H), 3.38 (s,
2H), 6.28 (s, 1H), 6.89-6.92 (m, 2H), 7.03-7.05 (m, 1H).

Example 40

3-(3-chloro-4-(dihexylamino)phenyl)-2,6-dimethyl-
pyrimidin-4(3H)-one

Cl

503

Step 1) 2-chloro-N,N-dihexyl-4-nitroaniline

To a solution of 2-chloro-4-fluoro-1-nitrobenzene (17.55
g, 0.10 mol) in DMF (100 mL) were added K,CO; (27.64 g,
0.20 mol) and dihexylamine (18.54 g, 0.10 mol) and the
mixture was stirred at 90° C. for 72 h. The mixture was
cooled to rt and filtered. The filtrate was concentrated to 50
mL. The resulting solution was poured into 150 mL. of DCM
and washed with water (150 mLx3), brine (150 mL), dried
over anhydrous Na,SO, and concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=10:1) to give the title compound as
yellow oil (23.64 g, 69%).

Step 2) 2-chloro-N* N'-dihexylbenzene-1,4-diamine

A mixture of concentrated hydrochloric acid (1.0 mL),
water (50 mL) and iron powder (5.58 g, 100 mmol) was
stirred at 65° C. for 15 min. The aqueous layer of the mixture
was poured out, and a solution of 2-chloro-N,N-dihexyl-4-
nitroaniline (3.41 g, 10 mmol) in MeOH (100 mL) was
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added to the above processed iron powder. The mixture was
acidified to pH 3 with hydrochloric acid and stirred at 65° C.
for 45 min. The mixture was then cooled to rt, adjusted to pH
10 with Et;N and filtered. The filtrate was concentrated in
vacuo and the residue was dissolved in 150 mL of DCM. The
solution was washed with water (100 ml.x3) and brine (100
ml), dried over anhydrous Na,SO, and concentrated in
vacuo to give the title compound as colorless oil (3.00 g,
97%).

Step 3) N-(3-chloro-4-(dihexylamino)phenyl)-3-
oxobutanamide

To a solution of 2-chloro-N*,N*-dihexylbenzene-1,4-di-
amine (3.11 g, 10 mmol) in toluene (50 mL) was added
acetyl ketene (1.68 g, 20 mmol) and the mixture was stirred
at 80° C. overnight. The mixture was cooled to rt and

concentrated in vacuo to give the title compound as blackish
oil (3.94 g, 100%).

Step 4) (Z)-3-amino-N-(3-chloro-4-(dihexylamino)
phenyl)but-2-enamide

A mixture of N-(3-chloro-4-(dihexylamino)phenyl)-3-
oxobutanamide (3.94 g, 10 mmol), MeOH (50 mL) and
ammonia (50 mL) was stirred at rt overnight. The mixture
was then concentrated in vacuo to give the title compound
as black oil (3.94 g, 100%).

Step 5) 3-(3-chloro-4-(dihexylamino)phenyl)-2,6-
dimethylpyrimidin-4(3H)-one

A mixture of (Z)-3-amino-N-(3-chloro-4-(dihexylamino)
phenyl)but-2-enamide (3.94 g, 10 mmol) and triethyl
orthoacetate (80 mL) was stirred at 150° C. overnight. The
mixture was then cooled to rt and concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=2:1) to give the title compound as pale
yellow oil (1.36 g, 33%). The compound was characterized
by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 418.3 (M+1);

'H-NMR (400 MHz, DMSO-d): & 0.83-0.89 (m, 6H),
1.24-1.31 (m, 12H), 1.46-1.51 (m, 4H), 2.19 (s, 3H), 2.29 (s,
3H), 3.08-3.12 (m, 4H), 6.28 (s, 1H), 6.98-7.01 (m, 1H),
7.14-7.19 (m, 1H), 7.19 (d, 1H, J=2.5 Hz).

Example 41

3-(3-bromo-4-(dihexylamino)phenyl)-2,6-dimethyl-
pyrimidin-4(3H)-one

Step 1) 2-bromo-4-fluoro-1-nitrobenzene

To a mixture of 2-fluoro-5-nitroaniline (9.45 g, 60.5
mmol) and CuBr, (16.22 g, 72.6 mmol) in CH;CN (200 mL)
was added tert-Buty] nitrite (10.8 mL, 90.1 mmol) dropwise
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and the mixture was refluxed for 3.5 h. The mixture was then
cooled to rt and poured into 200 mL of EtOAc. The resulting
mixture was washed with diluted hydrochloric acid (150
ml.x2, 2 M), water (150 mL) and brine (150 m[.x2), dried
over anhydrous Na,SO, and concentrated in vacuo to give
the title compound, which was used for next step without
further purification.

Step 2) 2-bromo-N,N-dihexyl-4-nitroaniline

To a solution of 2-bromo-4-fluoro-1-nitrobenzene (13.30
g, 60.5 mmol) in DMF (100 mL) were added K,CO; (16.78
g, 121 mmol) and dihexylamine (11.22 g, 60.5 mmol), and
the mixture was stirred at 90° C. for 48 h. The mixture was
cooled to rt and filtered and the filtrate was concentrated to
30 mL. The resulting solution was poured into 150 m[. of
DCM and washed with water (150 mL.x3), brine (150 mL),
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE/EtOAc (V/V)=10:1) to give the title compound as
yellow oil (9.28 g, 40%).

Step 3) 2-bromo-N*,N*-dihexylbenzene-1,4-diamine

A mixture of concentrated hydrochloric acid (4.0 mL),
water (100 mL) and iron powder (13.44 g, 241 mmol) was
stirred at 65° C. for 15 min. The aqueous layer of the mixture
was poured out, and a solution of 2-bromo-N,N-dihexyl-4-
nitroaniline (9.28 g, 24.1 mmol) in MeOH (150 mL) was
added to the above processed iron powder. The mixture was
acidified to pH 3 with hydrochloric acid and stirred at 65° C.
for 30 min. The mixture was then cooled to rt, adjusted to pH
10 with Et;N and filtered and the filtrate was concentrated.
The residue was dissolved in 150 mL of DCM and the
solution was washed with water (100 mL.x3) and brine (100
mlL), dried over anhydrous Na,SO, and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=20:1) to give the title
compound as colorless oil (4.40 g, 51%).

Step 4) N-(3-bromo-4-(dihexylamino)phenyl)-3-
oxobutanamide

To a solution of 2-bromo-N*,N*-dihexylbenzene-1,4-di-
amine (4.40 g, 12.4 mmol) in EtOAc (120 mL) was added
acetyl ketene (1.57 g, 18.7 mmol), and the mixture was
stirred at 80° C. overnight. The mixture was cooled to rt and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=10:1) to
give the title compound as colorless oil (5.10 g, 94%).

Step 5) (Z)-3-amino-N-(3-bromo-4-(dihexylamino)
phenyl)but-2-enamide

A mixture of N-(3-bromo-4-(dihexylamino)phenyl)-3-
oxobutanamide (5.10 g, 11.6 mmol), MeOH (60 mL.) and
ammonia (60 mL) was stirred at rt overnight. The mixture
was then concentrated in vacuo to give the title compound
as black oil (5.10 g, 100%).

Step 6) 3-(3-bromo-4-(dihexylamino)phenyl)-2,6-
dimethylpyrimidin-4(3H)-one

A mixture of (Z)-3-amino-N-(3-bromo-4-(dihexylamino)
phenyl)but-2-enamide (5.10 g, 11.6 mmol) and triethyl
orthoacetate (100 mL.) was stirred at 150° C. overnight. The
mixture was then cooled to rt and concentrated in vacuo. The
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residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=2:1) to give the title compound as pale
yellow oil (1.74 g, 33%). The compound was characterized
by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 464.3 (M+1);

'"H-NMR (400 MHz, DMSO-dy): 8 0.81-0.84 (m, 6H),
1.22-1.25 (m, 12H), 1.40-1.42 (m, 4H), 2.01 (s, 3H), 2.19 (s,
3H), 3.02-3.07 (m, 4H), 6.23 (s, 1H), 7.26-7.33 (m, 2H),
7.61 (d, 1H, J=2.32 Hz).

Example 42

2-(dihexylamino)-5-(2,4-dimethyl-6-oxopyrimidin-1
(6H)-yl)benzonitrile

Step 1) 2-cyano-N,N-dihexyl-4-nitroaniline

To a solution of 2-fluoro-5-nitrobenzonitrile (1.83 g, 10.0
mmol) in CH;CN (20 mL) were added K,CO; (2.76 g, 20.0
mmol) and dihexylamine (1.85 g, 9.98 mmol) and the
mixture was stirred at 80° C. for 40 h. The mixture was
cooled to rt, poured into 100 mL of DCM and washed with
water (100 mLx3), brine (100 mL), dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(VIV)=125:2) to give the title compound as yellow oil (2.89
g, 87%).

Step 2) 2-cyano-N',N*-dihexylbenzene-1,4-diamine

A mixture of 2-cyano-N,N-dihexyl-4-nitroaniline (2.89 g,
8.72 mmol) and Pd/C (0.30 g) in MeOH (30 mL) under H,
was stirred at rt overnight. The mixture was filtered, and the
filtrate was concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(VIV)=5:1) to give the title compound as colorless oil (1.55
2, 59%).

Step 3) N-(3-cyano-4-(dihexylamino)phenyl)-3-
oxobutanamide

To a solution of 2-cyano-N',N*-dihexylbenzene-1,4-di-
amine (1.55 g, 5.14 mmol) in EtOAc (30 mL) was added
acetyl ketene (0.52 g, 6.19 mmol) with stirring and the
mixture was stirred at 80° C. overnight. The mixture was
then cooled to rt and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(VIV)=2:1) to give the title compound as yellow oil (1.47 g,
74%).

Step 4) (Z)-3-amino-N-(3-cyano-4-(dihexylamino)
phenyl)but-2-enamide

A mixture of N-(3-cyano-4-(dihexylamino)phenyl)-3-
oxobutanamide (1.47 g, 3.81 mmol), MeOH (15 mL) and
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ammonia (15 mL) was stirred at rt overnight. The mixture
was concentrated in vacuo to give the title compound as
black oil (1.30 g, 88%).

Step 5) 2-(dihexylamino)-5-(2,4-dimethyl-6-oxopy-
rimidin-1(6H)-yl)benzonitrile

A mixture of (7)-3-amino-N-(3-cyano-4-(dihexylamino)
phenyl)but-2-enamide (1.30 g, 3.38 mmol) and triethyl
orthoacetate (30 mL) was stirred at 150° C. overnight. The
mixture was then cooled to rt and concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=50:1) to give the title compound as pale
yellow oil (60 mg, 4%). The compound was characterized by
the following spectroscopic data:

MS (ESI, pos.ion) m/z: 409.3 (M+1);

'H-NMR (400 MHz, DMSO-d,): § 0.88-0.91 (m, 6H),
1.26-1.36 (m, 12H), 1.63-1.67 (m, 4H), 2.20 (s, 3H), 2.29 (s,
3H), 3.43 (t, 4H, J=7.8 Hz), 6.28 (s, 1H), 6.90 (d, 1H, J=9.16
Hz), 7.14 (dd, 1H, J,=2.68 Hz, J,=9.12 Hz), 7.29 (d, 1H,
J=2.64 Hz).

Example 43

3-(4-((2-(adamantan-1-yl)ethyl)amino)-3-fluorophe-
nyl)-2,6-dimethylpyrimidin-4(3H)-one

o0

Step 1) N-(2-(adamantan-1-yl)ethyl)-2-fluoro-4-
nitroaniline

To a solution of 2-fluoro-4-nitroaniline (2.34 g, 15.0
mmol) in DMF (30 mL) were added K,CO; (4.2 g, 30.4
mmol), KI (0.5 g, 3.01 mmol) and 1-(2-bromoethyl)ada-
mantane (3.65 g, 15.0 mmol) and the mixture was stirred at
140° C. for 12 h. The mixture was then cooled to rt and
filtered. The filtrate was diluted with 150 mL of DCM and
washed with water (50 m[.x3), brine (150 mL), dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=8:1) to give the title compound as a yellow
solid (477 mg, 10%).

Step 2) N'-(2-(adamantan-1-yl)ethyl)-2-fluoroben-
zene-1,4-diamine

To a mixture of water (50 mL) and iron powder (0.88 g,
15.8 mmol) at 65° C. was added concentrated hydrochloric
acid (1 mL) dropwise and the mixture was stirred for 15 min.
The aqueous layer of the mixture was poured out, and a
solution of N-(2-(adamantan-1-yl)ethyl)-2-fluoro-4-nitroa-
niline (0.5 g, 1.57 mmol) in MeOH (50 mL) was added to
the above processed iron powder. The mixture was further
stirred at 65° C. for 30 min. The mixture was then cooled to
rt and filtered. The filtrate was concentrated and the residue
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was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=4:1) to give the title compound as a white
solid (382 mg, 84%).

Step 3) N-(4-((2-(adamantan-1-yl)ethyl)amino)-3-
fluorophenyl)-3-oxobutan amide

To a solution of N*-(2-(adamantan-1-yl)ethyl)-2-fluo-
robenzene-1,4-diamine (0.38 g, 1.32 mmol) in EtOAc (20
ml) was added acetyl ketene (0.22 g, 2.62 mmol) and the
mixture was stirred at 90° C. overnight. The mixture was
then cooled to rt and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(VIV)=4:1) to give the title compound as a white solid (317
mg, 64%).

Step 4) (Z)—N-(4-((2-(-adamantan-1-yl)ethyl)
amino)-3-fluorophenyl)-3-amino but-2-enamide

A mixture of N-(4-((2-(-adamantan-1-yl)ethyl)amino)-3-
fluorophenyl)-3-oxobutanamide (0.31 g, 0.83 mmol),
MeOH (10 mL) and ammonia (10 mL) was stirred at rt
overnight. The mixture was then concentrated in vacuo to
give the title compound, which was used for next step
without further purification.

Step 5) 3-(4-((2-(adamantan-1-yl)ethyl)amino)-3-
fluorophenyl)-2,6-dimethyl-pyrimidin-4(3H)-one

A mixture of (Z)—N-(4-((2-(adamantan-1-yl)ethyl)
amino)-3-fluorophenyl)-3-aminobut-2-enamide  (0.31 g,
0.83 mmol) and triethyl orthoacetate (20 mL) was stirred at
150° C. for 12 h. The mixture was cooled to rt and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=4:1) to give
the title compound as a red brown solid (10 mg, 3%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 396.2 (M+1);

'"H-NMR (400 MHz, DMSO-d): 8 1.57 (d, 2H), 1.58 (m,
6H), 1.98 (m, 6H), 2.22 (m, 6H), 2.28 (s, 3H), 3.17 (d, 2H),
3.97 (s, 1H), 6.28 (s, 1H), 6.74-6.83 (m, 3H).

Example 44

3-(3-fluoro-4-((3-(tetrahydrofuran-2-yl)propyl)
amino)phenyl)-2,6-dimethylpyrimidin-4(3H)-one

RO

Step 1) 3-(tetrahydrofuran-2-yl)propanoic acid

A mixture of 3-(furan-2-yl)propanoic acid (11.0 g, 80.0
mmol) and Pd/C (1.1 g, 10%) in MeOH (110 mL) was stirred
at 60° C. under 30 bar of H, overnight. The mixture was then
filtered and the filtrate was concentrated in vacuo to give the
title compound, which was used for next step without further
purification.
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Step 2) 3-(tetrahydrofuran-2-yl)propan-1-ol

To a solution of 3-(tetrahydrofuran-2-yl)propanoic acid
(11.5 g, 80.0 mmol) in anhydrous THF (200 mL.) was added
borane (160 mL, 160 mmol, 1 mol/L. in THF) dropwise
under N, and the mixture was stirred at rt overnight. The
reaction mixture was quenched with MeOH and concen-
trated in vacuo to give the title compound, which was used
for next step without further purification.

Step 3) 2-(3-chloropropyl)tetrahydrofuran

To 3-(tetrahydrofuran-2-yl)propan-1-ol (3.90 g, 30.0
mmol) was added dichlorosulfoxide (15 ml) dropwise
under N, and the mixture was refluxed for 3.5 h. It was then
cooled to rt and concentrated in vacuo. To the residue was
added water (30 mL) and the resulting mixture was extracted
with DCM (30 mL.x4). The combined organic layers were
washed with brine (40 mI.x2), dried over anhydrous Na,SO,
and concentrated in vacuo to give the title compound as
yellow liquid, which was used for next step without further
purification.

Step 4) 2-fluoro-4-nitro-N-(3-(tetrahydrofuran-2-yl)
propylaniline

To a mixture of 2-fluoro-4-nitroaniline (7.02 g, 45.0
mmol), Cs,CO; (29.3 g, 90.0 mmol), KI (16.6 g, 100 mmol)
and DMF (100 mL) was added 2-(3-chloropropyl)tetrahy-
drofuran (7.43 g, 50.0 mmol) dropwise under N, and the
mixture was stirred at 140° C. for 48 h. The mixture was
cooled to rt and filtered and the filtrate was concentrated in
vacuo. To the residue was added water (30 mL) and the
mixture was extracted with DCM (30 mL.x4). The combined
organic layers were washed with brine (40 mLx2), dried
over anhydrous Na,SO, and concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOACc
(VIV)=20:1) to give the title compound as a yellow solid
(3.74 g, 31%).

Step 5) 2-fluoro-N*-(3-(tetrahydrofuran-2-yl)propyl)
benzene-1,4-diamine

A mixture of 2-fluoro-4-nitro-N-(3-(tetrahydrofuran-2-yl)
propyDaniline (480 mg, 1.79 mmol), MeOH (40 mL), water
(20 mL), iron powder (504 mg, 9.03 mmol) and NH,C1 (193
mg, 3.61 mmol) was stirred at 60° C. overnight. The mixture
was then cooled to rt and saturated NaHCO; aqueous solu-
tion was added. The resulting mixture was filtered and the
filtrate was extracted with DCM (30 mLx4). The combined
organic layers were washed with brine (40 mLx3), dried
over anhydrous Na,SO, and concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=2:1) to give the title compound as red
liquid (260 mg, 61%).

Step 6) N-(3-fluoro-4-((3-(tetrahydrofuran-2-yl)
propyl)amino)phenyl)-3-oxobutan-amide

To a solution of 2-fluoro-N*-(3-(tetrahydrofuran-2-yl)
propyl)benzene-1,4-diamine (260 mg, 1.09 mmol) in EtOAc
(10 mL) was added acetyl ketene (110 mg, 1.31 mmol) and
the mixture was stirred at 80° C. overnight. The mixture was
cooled to rt and concentrated in vacuo. The residue was
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purified by a silica gel column chromatography (PE/EtOAc
(VIV)=2:1) to give the title compound as yellow liquid (83
mg, 24%).

Step 7) 3-(3-fluoro-4-((3-(tetrahydrofuran-2-yl)pro-
pyDamino)phenyl)-2,6-dimethyl-pyrimidin-4(3H)-
one

A mixture of N-(3-fluoro-4-((3-(tetrahydrotfuran-2-yl)
propylDamino)phenyl)-3-oxobutanamide (250 mg, 0.78
mmol), acetamide (92 mg, 1.56 mmol), titanium tetraiso-
propanolate (1.9 mL) and xylene (10 mL) was stirred at 165°
C. for 24 h. The mixture was then cooled to rt. 60 mL of
toluene and 60 ml of saturated NH,CI aqueous solution
were added and the resulting mixture was stirred further at
rt overnight. The mixture was then filtered and the filtrate
was extracted with DCM (15 mLx3). The combined organic
layers were washed with brine (15 mlx2), dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=1:2) to give the title compound as a yellow
solid (80 mg, 29%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 346.2 (M+1);

'"H-NMR (400 MHz, CDCl,): § 1.52-1.43 (m, 2H), 1.81-
1.75 (m, 2H), 1.94-1.87 (m, 2H), 2.04-2.09 (m, 2H), 2.20 (s,
3H), 2.28 (s, 3H), 3.23-3.19 (t, 2H, J=6.6 Hz), 3.76-3.73 (m,
1H), 3.89-3.83 (m, 2H), 4.29 (brs, 1H), 6.27 (s, 1H),
6.76-6.72 (t, 1H, J=8.7 Hz), 6.82-6.80 (d, 2H, J=9.1 Hz).

Example 45

3-(3-chloro-4-((2-methyl-1-(naphthalen-2-yl)propan-
2-yl)amino)phenyl)-2,6-dimethylpyrimidin-4(3H)-
one

I
SORROSE

Step 1) 2-chloro-N-(2-methyl-1-(naphthalen-2-yl)
propan-2-yl)-4-nitroaniline

A mixture of 2-methyl-1-(naphthalen-2-yl)propan-2-
amine hydrochloride (5.9 g, 25.0 mmol), 3-chloro-4-fluoro-
1-nitrobenzene (5.27 g, 30.0 mmol) and K,CO; (6.9 g, 50.0
mmol) in DMSO (50 mL) was stirred at 140° C. overnight.
The mixture was cooled to rt and poured into 150 mL of
water. The mixture was then extracted with EtOAc (50
ml.x3). The combined organic layers were dried over anhy-
drous Na,SO, and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/DCM
(VIV)=10:1) to give the title compound as yellow foam
(3.78 g, 43%).

Step 2) 2-chloro-N*-(2-methyl-1-(naphthalen-2-y1)
propan-2-yl)benzene-1,4-diamine

To a mixture of water (50 mL) and iron powder (3.78 g,
67.7 mmol) at 65° C. was added concentrated hydrochloric
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acid (1.0 mL) dropwise and the mixture was stirred for 15
min. The aqueous layer of the mixture was poured out and
a solution of 2-chloro-N-(2-methyl-1-(naphthalen-2-y1)pro-
pan-2-yl)-4-nitroaniline (2.4 g, 6.76 mmol) in THF (50 mL)
was added to the above processed iron powder. The mixture
was stirred further at 65° C. for 30 min. The mixture was
then cooled to rt and filtered, and the filtrate was concen-
trated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=8:1) to give the
title compound as a white solid (1.86 g, 84%).

Step 3) N-(3-chloro-4-((2-methyl-1-(naphthalen-2-
yl)propan-2-yl)amino)phenyl)-3-oxobutanamide

To a solution of 2-chloro-N"-(2-methyl-1-(naphthalen-2-
yDpropan-2-yl)benzene-1,4-diamine (2.0 g, 6.16 mmol) in
EtOAc (30 mL) was added acetyl ketene (1.55 g, 1.84
mmol) and the mixture was stirred at 90° C. overnight. The
mixture was cooled to rt and concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=1:1) to give the title compound as a white
solid (2.00 g, 79%).

Step 4) (Z)-3-amino-N-(3-chloro-4-((2-methyl-1-
(naphthalen-2-yl)propan-2-yl)amino)phenyl)but-2-
enamide

A mixture of N-(3-chloro-4-((2-methyl-1-(naphthalen-2-
yDpropan-2-yl)amino) phenyl)-3-oxobutanamide (2.0 g,
4.89 mmol), MeOH (15 mL) and ammonia (15 mL) was
stirred at rt overnight. The mixture was then concentrated in
vacuo to give the title compound, which was used for next
step without further purification.

Step 5) 3-(3-chloro-4-((2-methyl-1-(naphthalen-2-
yDpropan-2-yl)amino)phenyl)-2,6-dimethylpyrimi-
din-4(3H)-one

A mixture of (Z)-3-amino-N-(3-chloro-4-((2-methyl-1-
(naphthalen-2-yl)propan-2-yl)amino )phenyl)but-2-enamide
and (2.0 g, 4.90 mmol) and triethyl orthoacetate (20 mL.)
was stirred at 150° C. for 12 h. The mixture was cooled to
rt and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a pale yellow solid (1.59 g, 76%).
The compound was characterized by the following spectro-
scopic data:

MS (ESI, pos.ion) m/z: 432.3 (M+1);

'H-NMR (400 MHz, CDCls): 8 1.43 (s, 6H), 2.11 (s, 3H),
2.19 (s, 3H), 3.20 (d, 2H), 4.63 (s, 1H), 6.23 (s, 1H),
7.11-7.83 (m, 10H).

Example 46

3-(3-chloro-4-morpholinophenyl)-2,6-dimethylpy-
rimidin-4(3H)-one

.
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Step 1) 4-(2-chloro-4-nitrophenyl)morpholine

To a solution of morpholine (1.1 mL, 12.6 mmol) in DMF
(30 mL.) were added 2-chloro-1-fluoro-4-nitrobenzene (1.76
g, 10.0 mmol) and Et,N (4.2 mL, 30.1 mmol) with stirring
and the mixture was stirred at rt overnight. The mixture was
then filtered and the organic phase was poured into 150 mL
of DCM, washed with water (150 mLx3) and brine (150
ml), dried over anhydrous Na,SO, and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/DCM (V/V)=10:1) to give the title
compound as a yellow solid (1.53 g, 63%).

Step 2) 3-chloro-4-morpholinoaniline

To a mixture of concentrated hydrochloric acid (1.0 mL)
and water (50 ml.) was added iron powder (7.55 g, 135
mmol) in one portion and the mixture was stirred at 65° C.
for 15 min. The aqueous layer of the mixture was poured out
and a solution of 4-(2-chloro-4-nitrophenyl)morpholine
(3.28 g, 13.5 mmol) in MeOH (50 mL) was added to the
above processed iron powder. The mixture was acidified to
pH 3 with hydrochloric acid and stirred further at 65° C. for
45 min. The mixture was then cooled to rt, adjusted to pH
10 with Et;N and filtered and the filtrate was concentrated in
vacuo. The residue was dissolved in DCM (150 mL) and the
solution was washed with water (100 ml.x3) and brine (100
mL), dried over anhydrous Na,SO, and concentrated in
vacuo to give the title compound as a white solid (2.05 g,
71%).

Step 3)
N-(3-chloro-4-morpholinophenyl)-3-oxobutanamide

To a solution of 3-chloro-4-morpholinoaniline (2.05 g,
9.64 mmol) in EtOAc (30 mL) was added acetyl ketene
(1.62 g, 19.3 mmol) with stirring and the mixture was stirred
at 80° C. overnight. The mixture was cooled to rt and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=3:1) to give
the title compound as a pale yellow solid (2.59 g, 91%).

Step 4) (Z)-3-amino-N-(3-chloro-4-morpholinophe-
nyl)but-2-enamide

A mixture of N-(3-chloro-4-morpholinophenyl)-3-oxobu-
tanamide (2.0 g, 6.74 mmol), MeOH (15 mL) and ammonia
(15 mL) was stirred at rt overnight. The mixture was then
concentrated in vacuo to give the title compound, which was
used for next step without further purification.

Step 5) 3-(3-chloro-4-morpholinophenyl)-2,6-dim-
ethylpyrimidin-4(3H)-one

A mixture of (Z)-3-amino-N-(3-chloro-4-morpholinophe-
nyl)but-2-enamide (2.0 g, 6.76 mmol) and triethyl orthoac-
etate (20 mL) was stirred at 150° C. for 12 h. The mixture
was cooled to rt and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/IV)=1:1) to give the title compound as a pale yellow solid
(1.63 g, 76%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 320.1 (M+1);

'H-NMR (400 MHz, CDCL,): 8 2.19 (s, 3H), 2.30 (s, 3H),
3.06 (m, 4H), 3.88 (t, 4H), 6.28 (s, 1H), 7.07-7.28 (m, 3H).
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Example 47

2,6-dimethyl-3-(4-morpholino-3-(trifftuoromethyl)
phenyl)pyrimidin-4(3H)-one

otete
\__/ /

Step 1)
4-(4-nitro-2-(triftuoromethyl)phenyl)morpholine

A mixture of 1-fluoro-4-nitro-2-(trifluoromethyl)benzene
(4.18 g, 20.0 mmol), morpholine (2.09 g, 24.0 mmol), Et;N
(6.07 g, 60.0 mmol) and EtOAc (30 mL) was stirred at rt for
5 h. The mixture was then concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=1:1) to give the title compound as a
yellow solid (5.0 g, 91%).

Step 2) 3-trifluoromethyl-4-morpholinoaniline

A mixture of 4-(4-nitro-2-(trifluoromethyl)phenyl)mor-
pholine (5.0 g, 18.1 mmol), MeOH (20 mL) and Pd/C (500
mg, 10%) under H, was stirred at rt overnight. The mixture
was then filtered and the filtrate was concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE/EtOAc (V/V)=2:1) to give the title compound as
a pale yellow solid (4.01 g, 90%).

Step 3) N-(3-trifluoromethyl-4-morpholinophenyl)-
3-oxobutanamide

A mixture of 3-trifluoromethyl-4-morpholinoaniline (4.0
g, 16.2 mmol), EtOAc (30 mL) and acetyl ketene (2.73 g,
32.5 mmol) was stirred at 90° C. overnight. The mixture was
cooled to rt and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/IV)=1:1) to give the title compound as a yellow solid (4.0
g, 75%).

Step 4) (Z)-3-amino-N-(3-trifluoromethyl-4-mor-
pholinophenyl)but-2-enamide

A mixture of N-(3-trifluoromethyl-4-morpholinophenyl)-
3-oxobutanamide (4.0 g, 12.1 mmol), MeOH (20 mL) and
ammonia (20 mL) was stirred at rt overnight. The mixture
was then concentrated in vacuo to give the title compound,
which was used for next step without further purification.

Step 5) 3-(3-trifluoromethyl-4-morpholinophenyl)-
2,6-dimethylpyrimidin-4(3H)-one

A mixture of (Z)-3-amino-N-(3-trifluoromethyl-4-mor-
pholinophenyl)but-2-enamide (4.0 g, 12.1 mmol) and tri-
ethyl orthoacetate (10 mL) was stirred at 150° C. overnight.
The mixture was cooled to rt and concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=1:1) to give the title compound as a pale
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yellow solid (3.00 g, 70%). The compound was character-
ized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 354.2 (M+1);

'"H-NMR (400 MHz, CDCl,): § 2.05 (s, 3H), 2.21 (s, 3H),
2.92 (t, 4H), 3.72 (m, 4H), 6.26 (s, 1H), 7.66-7.77 (m, 3H).

Example 48

3-((6-(2,4-dimethyl-6-oxopyrimidin-1(6H)-y1)-1H-
indol-1-yl)methoxy)benzonitrile

O

A

Step 1) 3-((6-nitro-1H-indol-1-yl)methoxy)benzoni-
trile

To a mixture of NaH (3.0 g, 75.0 mmol, 60%) in DMF (20
ml) were added a solution of 6-nitro-1H-indole (4.86 g,
30.0 mmol) in DMF (10 mL) and a solution of 3-hydroxy-
benzonitrile (3.57 g, 30.0 mmol) in DMF (10 mL) at 0° C.
and the mixture was stirred at rt for 2 h. To the reaction
mixture was added a solution of diiodomethane (7.5 mlL,
90.0 mmol) in DMF (10 mL) slowly without light and the
mixture was stirred at rt for 20 h. The mixture was then
quenched with water and filtered. The filtrate was extracted
with DCM (30 mLx6) and the combined organic layers were
washed with brine (50 mL.x3), dried over anhydrous Na,SO,
and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a yellow solid (4.47 g, 51%)).

Step 2) 3-((6-amino-1H-indol-1-yl)methoxy)benzo-
nitrile

To a mixture of 3-((6-nitro-1H-indol-1-yl)methoxy)ben-
zonitrile (3.0 g, 10.2 mmol), THF (80 mL) and water (40
ml) were added iron powder (2.86 g, 51.2 mmol) and
NH,CI (1.09 g, 20.4 mmol) and the mixture was stirred at
64° C. overnight. The mixture was then cooled to rt and to
the resulting mixture was added saturated NaHCO; aqueous
solution. The mixture was filtered and the filtrate was
extracted with EtOAc (30 ml.x4). The combined organic
layers were washed with brine (40 ml.x3), dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=2:1) to give the title compound as a yellow
solid (1.76 g, 65%).

Step 3) N-(1-((3-cyanophenoxy)methyl)-1H-indol-
6-yl)-3-oxobutanamide

To a solution of 3-((6-amino-1H-indol-1-yl)methoxy)ben-
zonitrile (2.62 g, 9.95 mmol) in EtOAc (20 mlL) was added
acetyl ketene (1.0 g, 11.9 mmol) and the mixture was stirred
at 80° C. overnight. The mixture was cooled to rt and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=1:1) to give
the title compound as a yellow solid (2.70 g, 78%).
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Step 4) (Z)-3-amino-N-(1-((3-cyanophenoxy)
methyl)-1H-indol-6-yl)but-2-enamide

A mixture of N-(1-((3-cyanophenoxy)methyl)-1H-indol-
6-yl)-3-oxobutanamide (1.04 g, 2.99 mmol), MeOH (20 mL)
and ammonia (20 ml) was stirred at rt overnight. The
mixture was concentrated in vacuo to give the title com-
pound, which was used for next step without further puri-
fication.

Step 5) 3-((6-(2,4-dimethyl-6-oxopyrimidin-1(6H)-
y1)-1H-indol-1-yl)methoxy)benzonitrile

A mixture of (Z)-3-amino-N-(1-((3-cyanophenoxy)
methyl)-1H-indol-6-yl)but-2-enamide (1.04 g, 3.00 mmol)
and triethyl orthoacetate (20 mL) was stirred at 130° C.
overnight. The mixture was cooled to rt and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=1:1) to give the title
compound as a yellow solid (272 mg, 25%). The compound
was characterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 371.1 (M+1);

'H-NMR (400 MHz, DMSO-dg): 8 2.05 (s, 3H), 2.21 (s,
3H), 6.25 (s, 1H), 6.29 (s, 2H), 6.64-6.63 (d, 1H, J=3.2 Hz),
7.01-6.99 (dd, 1H, J,=1.4 Hz, J,=8.3 Hz), 7.39-7.37 (m,
1H), 7.51-7.44 (m, 2H), 7.63 (s, 1H), 7.72-7.68 (m, 3H).

Example 49

2-((3,4-difluorophenoxy)methyl)-3-(3-fluoro-4-mor-
pholinophenyl)-6-methylpyrimidin-4(3H)-one

O
__/ /

Step 1) (Z)-methyl 3-(2-(3,4-difluorophenoxy)acet-
amido)but-2-enoate

To a suspension of K,CO; (1.38 g, 10.0 mmol) in acetone
(50 mL) were added 3,4-difluorophenol (0.78 g, 6.00 mmol)
and (Z)-methyl-3-(2-bromoacetamido)but-2-enoate (1.18 g,
5.00 mmol) and the mixture was refluxed for 5 h. The
mixture was cooled to rt and filtered and the filtrate was
concentrated in vacuo. To the residue was added DCM (100
ml) and the mixture was washed with water (100 m[.x2)
and brine (100 mL), dried over anhydrous Na,SO, and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=5:1) to give
the title compound as a white solid (0.85 g, 59%).

Step 2) 2-((3,4-difluorophenoxy )methyl)-3-(3-
fluoro-4-morpholinophenyl)-6-methyl-pyrimidin-4
(3H)-one

To a solution of 3-fluoro-4-morpholinoaniline (0.39 g,
2.00 mmol) in DCM (15 mL) was added trimethylalu-
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minium (3.5 mL, 7.0 mmol, 2 M in toluene) and the mixture
was stirred at rt for 0.5 h. A solution of (Z)-methyl-3-(2-(3,
4-difluorophenoxy)acetamido)but-2-enoate (0.57 g, 2.00
mmol) in DCM (5 mL) was added slowly and the resulting
mixture was stirred further at rt for 12 h. The mixture was
then quenched with saturated NH,Cl1 aqueous solution and
extracted with CH,Cl, (50 mL.x2). The combined organic
phases were washed with brine (100 mL), dried over anhy-
drous Na,SO, and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/V)=1:1) to give the title compound as a pale brown solid
(0.50 g, 58%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 432.1 (M+1);

'H-NMR (400 MHz, CDCL,): § 2.35 (s, 3H), 3.04-3.17
(m, 4H), 3.86 (t, 4H, J=4.7 Hz), 4.65 (s, 2H), 6.39 (s, 1H),
6.46-6.51 (m, 1H), 6.58-6.64 (m, 1H), 6.95-6.98 (m, 3H),
7.03 (t, 1H, 1=9.4 Hz).

Example 50

2-((3,5-diftuorophenoxy)methyl)-3-(3-fluoro-4-mor-
pholinophenyl)-6-methylpyrimidin-4(3H)-one

- O&Q

Step 1) (Z)-methyl-3-(2-(3,5-difluorophenoxy)acet-
amido)but-2-enoate

To a suspension of K,CO; (1.38 g, 10.0 mmol) in acetone
(50 mL) were added 3,5-difluorophenol (0.78 g, 6.00 mmol)
and (Z)-methyl-3-(2-bromoacetamido)but-2-enoate (1.18 g,
5.00 mmol) and the mixture was refluxed for 5 h. The
mixture was cooled to rt and filtered and the filtrate was
concentrated in vacuo. To the residue was added DCM (100
ml) and the mixture was washed with water (100 m[.x2)
and brine (100 mL), dried over anhydrous Na,SO, and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=5:1) to give
the title compound as a white solid (1.18 g, 83%).

Step 2) 2-((3,5-difluorophenoxy)methyl)-3-(3-
fluoro-4-morpholinophenyl)-6-methyl-pyrimidin-4
(3H)-one

To a solution of 3-fluoro-4-morpholinoaniline (0.81 g,
4.13 mmol) in DCM (15 mL) was added trimethylalu-
minium (6.2 ml, 12.4 mmol, 2 M in toluene) and the
mixture was stirred at rt for 0.5 h. A solution of (Z)-methyl-
3-(2-(3,5-difltuorophenoxy)acetamido)but-2-enoate (1.18 g,
4.14 mmol) in DCM (5 mlL) was added slowly and the
resulting mixture was stirred at rt for 12 h. The mixture was
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (50 mL.x2). The combined organic



US 9,434,695 B2

189

phases were washed with brine (100 mL), dried over anhy-
drous Na,SO, and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/IV)=1:1) to give the title compound as a pale brown solid
(1.08 g, 61%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 432.0 (M+1);

'H-NMR (400 MHz, CDCL,): § 2.35 (s, 3H), 3.05-3.16
(m, 4H), 3.86 (t, 4H, J=4.6 Hz), 4.67 (s, 2H), 6.30-6.33 (m,
2H), 6.39 (s, 1H), 6.39-6.45 (m, 1H), 6.95-6.98 (m, 3H).

Example 51

3-(3-fluoro-4-morpholinophenyl)-2-(((3-fluorophe-
nyl)thio)methyl)-6-methylpyrimidin-4(3H)-one

/

Step 1) (Z)-methyl 3-(2-(3-fluorophenyl)thio)acet-
amido)but-2-enoate

To a suspension of K,CO; (1.38 g, 10.0 mmol) in acetone
(50 mL) were added 3-fluorobenzenethiol (0.77 g, 6.01
mmol) and (Z)-methyl-3-(2-bromoacetamido)but-2-enoate
(1.18 g, 5.00 mmol) and the mixture was refluxed for 5 h.
The mixture was cooled to rt and filtered and the filtrate was
concentrated in vacuo. To the residue was added DCM (100
ml) and the mixture was washed with water (100 m[.x2)
and brine (100 mL), dried over anhydrous Na,SO, and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=5:1) to give
the title compound as a white solid (0.78 g, 55%).

Step 2) 2-(((3-fluorophenyl)thio)methyl)-3-(3-
fluoro-4-morpholinophenyl)-6-methyl-pyrimidin-4
(3H)-one

To a solution of 3-fluoro-4-morpholinoaniline (0.54 g,
2.75 mmol) in DCM (15 mL) was added trimethylalu-
minium (4.8 mL, 9.60 mmol, 2 M in toluene) and the
mixture was stirred at rt for 0.5 h. A solution of (Z)-methyl-
3-(2-((3-fluorophenyl)thio)acetamido)but-2-enoate (0.78 g,
2.75 mmol) in DCM (5 mlL) was added slowly and the
resulting mixture was stirred at rt for 12 h. The mixture was
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (50 mL.x2). The combined organic
phases were washed with brine (100 mL), dried over anhy-
drous Na,SO, and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/IV)=1:1) to give the title compound as a pale brown solid
(0.79 g, 67%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 430.3 (M+1);
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'H-NMR (400 MHz, CDCl,): & 2.26 (s, 3H), 3.09-3.21
(m, 4H), 3.81 (s, 2H), 3.89 (t, 4H, I=4.7 Hz), 6.30 (s, 1H),
6.91-7.03 (m, 4H), 7.06-7.10 (m, 2H), 7.20-7.24 (m, 1H).

Example 52

3-(3-fluoro-4-morpholinophenyl)-2-(3-fluorophen-
ethyl)-6-methylpyrimidin-4(3H)-one

Step 1) 3-(3-fluorophenyl)propanoy! chloride

A mixture of 3-(3-fluorophenyl)propanoic acid (2.50 g,
14.9 mmol) and dichlorosulfane (10 mL) under N, was
refluxed for 3 h. The mixture was cooled to rt and concen-
trated in vacuo to give the title compound, which was used
for next step without further purification.

Step 2) (Z)-methyl 3-(3-(3-fluorophenyl)propana-
mido)but-2-enoate

To a solution of (Z)-methyl 3-aminobut-2-enoate (1.70 g,
14.8 mmol) and pyridine (1.30 g, 16.4 mmol) in DCM (25
ml) was added a solution of 3-(3-fluorophenyl)propanoyl
chloride (2.77 g, 14.8 mmol) in DCM (5 mL) dropwise with
stirring. At the end of addition, the mixture was stirred
further at rt for 1 h. It was then washed with brine (50
ml.x3), dried over anhydrous Na,SO, and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=3:1) to give the title
compound as a white solid (2.00 g, 51%).

Step 3) 3-(3-fluoro-4-morpholinophenyl)-2-(3-fluo-
rophenethyl)-6-methyl-pyrimidin-4(3H)-one

To a solution of 3-fluoro-4-morpholinoaniline (1.10 g,
5.61 mmol) in DCM (20 mL) was added trimethylalu-
minium (5.7 mL, 11.4 mmol, 2 M in toluene) and the
mixture was stirred at rt for 0.5 h. A solution of (Z)-methyl-
3-(3-(3-fluorophenyl)propanamido)but-2-enoate  (1.00 g,
3.77 mmol) in DCM (8 ml) was added slowly and the
resulting mixture was stirred at rt for 24 h. The mixture was
then quenched with saturated NH,Cl1 aqueous solution and
extracted with CH,Cl, (50 mL.x2). The combined organic
phases were washed with brine (100 mL), dried over anhy-
drous Na,SO, and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (EtOAc) to
give the title compound as an orange solid (1.10 g, 71%).
The compound was characterized by the following spectro-
scopic data:

MS (ESI, pos.ion) m/z: 412.3 (M+1);

'H-NMR (400 MHz, CDCL,): 8 2.25 (s, 3H), 2.57 (1, 3H,
J=7.5 Hz), 2.91 (1, 3H, J=7.8 Hz), 3.02-3.06 (m, 4H), 3.75
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(t, 4H, J=4.6 Hz), 6.26 (s, 1H), 6.88-6.91 (m, 2H), 6.96-7.01
(m, 1H), 7.04-7.06 (m, 1H), 7.10-7.14 (m, 1H), 7.17-7.21
(m, 1H), 7.24-7.29 (m, 1H).

Example 53

3-(3-fluoro-4-morpholinophenyl)-2-(3-(3-fluorophe-
noxy )propyl)-6-methylpyrimidin-4(3H)-one

Step 1) ethyl 4-(3-fluorophenoxy ))butanoate

A mixture of 3-fluorophenol (6.00 g, 53.5 mmol), ethyl
4-bromobutanoate (15.70 g, 80.5 mmol) and Cs,CO, (26.20
g, 80.4 mmol) in DMF (25 mL) under N, was refluxed
overnight. The mixture was then cooled to rt and 150 mL of
water was added. The resulting mixture was extracted with
DCM (100 mL.x2) and the combined organic phases were
washed with brine (100 ml.x2), dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(V/V)=10:1) to give the title compound as colorless oil (12.0
2, 99%).

Step 2) 4-(3-fluorophenoxy)butanoic acid

To a solution of KOH (0.24 g, 4.28 mmol) in mixed
solvents of water (3 mL) and ethanol (3 mL) under N, was
added ethyl 4-(3-fluorophenoxy)butanoate (0.30 g, 1.33
mmol) in one portion and the mixture was stirred at 40° C.
for 4 h. It was then cooled to rt and 20 mL of DCM was
added. The organic layer was washed with brine (20 m[.x2),
dried over anhydrous Na,SO, and concentrated in vacuo to
give the title compound as a white solid (0.25 g, 96%).

Step 3) 4-(3-fluorophenoxy)butanoyl chloride

A solution of 4-(3-fluorophenoxy)butanoic acid (3.00 g,
15.1 mmol) in dichlorosulfane (15 mL) under N, was
refluxed for 3 h. The mixture was cooled to rt and concen-
trated in vacuo to give the title compound, which was used
for next step without further purification.

Step 4) (Z)-methyl 3-(4-(3-fluorophenoxy )butana-
mido)but-2-enoate

To a solution of (Z)-methyl-3-aminobut-2-enoate (1.70 g,
14.8 mmol) and pyridine (1.20 g, 15.2 mmol) in DCM (25
ml) was added a solution of 4-(3-fluorophenoxy)butanoyl
chloride (3.28 g, 15.1 mmol) in DCM (5 mL) with stirring
and the mixture was stirred for 1 h. It was then washed with
brine (50 mLx3), dried over anhydrous Na,SO, and con-

10

15

20

25

30

50

55

60

65

192
centrated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=3:1) to give the
title compound as a white solid (1.20 g, 28%).

Step 5) 3-(3-fluoro-4-morpholinophenyl)-2-(3-(3-
fluorophenoxy)propyl)-6-methyl-pyrimidin-4(3H)-
one

To a solution of 3-fluoro-4-morpholinoaniline (0.36 g,
1.83 mmol) in DCM (20 ml) was added trimethylalu-
minium (2.7 mL, 540 mmol, 2 M in toluene) and the
mixture was stirred at rt for 0.5 h. A solution of (Z)-methyl-
3-(4-(3-fluorophenoxy)butanamido)but-2-enoate  (0.80 g,
2.71 mmol) in DCM (4 ml) was added slowly and the
resulting mixture was stirred at rt for 24 h. The mixture was
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (50 mL.x2). The combined organic
phases were washed with brine (100 mL), dried over anhy-
drous Na,SO, and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (EtOAc) to
give the title compound as a pale yellow solid (0.40 g, 49%).
The compound was characterized by the following spectro-
scopic data:

MS (ESI, pos.ion) m/z: 442.3 (M+1);

'"H-NMR (400 MHz, CDCl,): § 2.00 (m, 2H), 2.22 (s,
3H), 2.44 (m, 2H), 3.07 (m, 4H), 3.76 (1, 4H, J=4.6 Hz), 3.95
(t, 2H, J=6.4 Hz), 6.22 (s, 1H), 6.73-6.74 (m, 3H), 7.07-7.08
(m, 2H), 7.12-7.28 (m, 2H).

Example 54

3-(3-fluoro-4-morpholinophenyl)-6-((3-fluorophe-
noxy)methyl)-2-methylpyrimidin-4(3H)-one

Step 1) 4-bromo-N-(3-fluoro-4-morpholinophenyl)-
3-oxobutanamide

To a solution of N-(3-fluoro-4-morpholinophenyl)-3-
oxobutanamide (11.2 g, 40.0 mmol) and AcOH (100 mL)
under N, was added Br, (2.4 mL) at rt. At end of addition,
the mixture was stirred further at rt for 24 h. The mixture
was then concentrated in vacuo and 40 mL of water was
added. The resulting mixture was extracted with EtOAc (30
ml.x4). The combined organic phases were washed with
brine (40 mLx3), dried over anhydrous Na,SO, and con-
centrated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=2:1) to give the
title compound as a yellow solid (6.80 g, 47%).

Step 2) N-(3-fluoro-4-morpholinophenyl)-4-(3-fluo-
rophenoxy)-3-oxobutan amide

To a solution of 3-fluorophenol (2.33 g, 20.8 mmol) in
anhydrous THF (20 mL) was added NaH (909 mg, 22.7
mmol, 60%) and the mixture was stirred at rt for 3 h. A
solution of 4-bromo-N-(3-fluoro-4-morpholinophenyl)-3-
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oxobutanamide (6.8 g, 18.9 mmol) in THF (40 mL) was
added. The resulting mixture was stirred at rt overnight. The
reaction mixture was then poured into 100 mL of water and
the mixture was extracted with EtOAc (30 mLx5). The
combined organic phases were washed with brine (50
ml.x2), dried over anhydrous Na,SO, and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=2:1) to give the title
compound as a yellow solid (0.16 g, 2%).

Step 3) 3-(3-fluoro-4-morpholinophenyl)-6-((3-fluo-
rophenoxy)methyl)-2-methyl-pyrimidin-4(3H)-one

A mixture of N-(3-fluoro-4-morpholinophenyl)-4-(3-
fluorophenoxy)-3-oxobutanamide (510 mg, 1.31 mmol),
acetamide (154 mg, 2.61 mmol) and titanium tetraisopro-
panolate (3.2 mL) in xylene (10 mL.) was stirred at 165° C.
for 24 h. The mixture was cooled to rt and 60 mL of toluene
and 60 mL of saturated NH,,Cl aqueous solution were added.
The resulting mixture was stirred at rt overnight. The
mixture was then filtered and the filtrate was extracted with
DCM (20 mLx4). The combined organic phases were
washed with brine (30 ml.x2), dried over anhydrous Na,SO,
and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a yellow solid (0.09 g, 17%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 414.1 (M+1);

'H-NMR (400 MHz, DMSO-d): 8 2.12 (s, 3H), 3.07 (d,
4H, J=5.4 Hz), 3.76 (t, 4H, J=4.5 Hz), 4.97 (s, 2H), 6.41 (s,
1H), 6.84-6.80 (m, 1H), 6.99-6.91 (m, 2H), 7.16-7.14 (m,
2H), 7.38-7.31 (m, 2H).

Example 55

3-(3-fluoro-4-(4-methylpiperazin-1-yl)phenyl)-2-((3-
fluorophenoxy)methyl)-6-methylpyrimidin-4(3H)-
one

To a solution of 3-fluoro-4-(4-methylpiperazin-1-yl)ani-
line (0.63 g, 3.01 mmol) in DCM (15 ml) was added
trimethylaluminium (5.3 ml, 10.6 mmol, 2 M in toluene)
and the mixture was stirred at rt for 0.5 h. A solution of
(Z)-methyl-3-(2-(3-fluorophenoxy)acetamido)but-2-enoate
(0.80 g, 2.99 mmol) in DCM (5 mL) was added slowly and
the resulting mixture was stirred at rt for 12 h. The mixture
was then quenched with saturated NH,Cl aqueous solution
and extracted with CH,Cl, (50 mLx2). The combined
organic phases were washed with brine (100 mL), dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=1:1) to give the title compound as a pale
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yellow solid (0.94 g, 73%). The compound was character-
ized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 427.2 (M+1);

'"H-NMR (400 MHz, CDCl,): § 2.34 (s, 3H), 2.35 (s, 3H),
2.58 (t, 4H, J=4.8 Hz), 3.08-3.16 (m, 4H), 4.68 (s, 2H), 6.38
(d, 1H, J=0.8 Hz), 6.49 (tt, 1H, J,=2.4 Hz, ],=10.6 Hz), 6.54
(dd, 1H, J,=2.3 Hz, 1,=5.3 Hz), 6.64-6.60 (m, 1H), 6.94-
6.98 (m, 3H), 7.14-7.20 (m, 1H).

Example 56

3-(3-fluoro-4-(2-morpholinoethoxy)phenyl)-2-((3-
fluorophenoxy)methyl)-6-methylpyrimidin-4(3H)-
one

Step 1) 2-morpholinoethanol

A mixture of 2-bromoethanol (27.9 g, 223 mmol), mor-
pholine (40 g, 459 mmol) and K,CO; (48.4 g, 350 mmol) in
CH,CN (30 mL) was refluxed for 3 h. The mixture was then
cooled to rt and filtered. The filtrate was concentrated in
vacuo to give the title compound as a yellow solid (24.40 g,
83%), which was used for next step without further purifi-
cation.

Step 2)
4-(2-(2-fluoro-4-nitrophenoxy)ethyl )morpholine

A mixture of 1,2-difluoro-4-nitrobenzene (1.0 g, 6.29
mmol), 2-morpholinoethanol (1.0 g, 7.62 mmol) and
Cs,CO; in DMF (10 mL) was stirred at 75° C. for 12 h. 30
ml of water was then added and the resulting mixture was
extracted with DCM (30 mL.x2). The combined organic
phases were washed with brine (30 mLx3), dried over
anhydrous Na,SO, and concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=4:1) to give the title compound as yellow oil
(1.30 g, 76%).

Step 3) 3-fluoro-4-(2-morpholinoethoxy)aniline

A mixture of 4-(2-(2-fluoro-4-nitrophenoxy)ethyl)mor-
pholine (1.3 g, 4.81 mmol) and Pd/C (0.4 g, 10%) in THF
(12 mL) under H, was stirred at rt overnight. The mixture
was then filtered and the filtrate was concentrated in vacuo
to give the title compound as yellow oil (1.00 g, 86%), the
crude product was used for next step without further puri-
fication.
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Step 4) 3-(3-fluoro-4-(2-morpholinoethoxy)phenyl)-
2-((3-fluorophenoxy )methyl)-6-methyl-pyrimidin-4
(3H)-one

To a solution of 3-fluoro-4-(2-morpholinoethoxy)aniline
(0.33 g, 1.37 mmol) in DCM (20 mL) was added trimeth-
ylaluminium (2.7 mL, 5.40 mmol, 2 M in toluene) and the
mixture was stirred at rt for 0.5 h. A solution of (Z)-methyl-
3-(2-(3-fluorophenoxy)acetamido)but-2-enoate  (0.37 g,
1.38 mmol) in DCM (5 mL) was added slowly and the
resulting mixture was stirred at rt for 24 h. The mixture was
quenched with saturated NH,Cl aqueous solution and
extracted with CH,Cl, (50 mL.x2). The combined organic
phases were washed with brine (100 mL), dried over anhy-
drous Na,SO, and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/IV)=30:1) to give the title compound as a pale yellow
solid (0.19 g, 30%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 458.1 (M+1);

'H-NMR (400 MHz, CDCL,): 8 2.24 (s, 3H), 2.45 (t, 4H,
J=4.34 Hz), 2.66 (1, 2H, ]=5.58 Hz), 3.55 (t, 4H, J=4.56 Hz),
4.15 (m, 2H), 4.72 (s, 2H), 6.37 (s, 1H), 6.63-6.75 (m, 3H),
7.17-7.27 (m, 3H), 7.38-7.41 (m, 1H).

Example 57

3-(3-fluoro-4-((2-morpholinoethyl)amino))phenyl)-2-

((3-fluorophenoxy )methyl)-6-methylpyrimidin-4
(3H)-one
F
(6]
F
% —N
(\ NN N /

To a solution of 2-fluoro-N'-(2-morpholinoethyl)ben-
zene-1,4-diamine (0.33 g, 1.38 mmol) in DCM (20 mL) was
added trimethylaluminium (2.1 ml, 4.2 mmol, 2 M in
toluene) slowly and the mixture was stirred at rt for 0.5 h. A
solution of (Z)-methyl-3-(2-(3-fluorophenoxy)acetamido)
but-2-enoate (0.37 g, 1.38 mmol) in DCM (5 mL) was added
slowly and the resulting mixture was stirred at rt for 24 h. 50
ml, of water was then added to the mixture slowly and the
mixture was extracted with CH,Cl, (50 mLx2). The com-
bined organic phases were washed with brine (100 mL.x3),
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (EtOAc) to give the title compound as a pale yellow
solid (0.5 g, 79%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 457.2 (M+1);

'H-NMR (400 MHz, CDCL,): & 2.22 (s, 3H), 2.44 (m,
4H), 3.19 (t, 2H, J=3.19 Hz), 3.76 (t, 4H, J=2.24 Hz), 4.70
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(s, 2H), 6.34 (s, 1H), 6.52-6.64 (m, 2H), 6.53-6.56 (m, 1H),
6.69-6.81 (m, 3H), 6.98-7.01 (m, 1H), 7.14-7.21 (m, 1H),
7.21-7.28 (m, 1H).

Example 58

2-((cyclohexyloxy )methyl)-3-(3-fluoro-4-mor-
pholinophenyl)-6-methylpyrimidin-4(3H)-one

Step 1) ethyl 2-(cyclohexyloxy)acetate

To a mixture of cyclohexanol (2.40 g, 24.0 mmol) and
Rh,(OAc), (50 mg, 0.11 mmol) in DCM (50 mL) was added
ethyl 2-diazoacetate (2.73 g, 23.9 mmol) and the mixture
was stirred at rt for 5 min. It was then filtered and the filtrate
was concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=15:1)
to give the title compound as colorless oil (3.8 g, 85%).

Step 2) 2-(cyclohexyloxy)acetic acid

To a solution of NaOH (4.89 g, 122 mmol) in a mixture
of water (20 mL) and MeOH (20 mL) in an ice bath was
added a solution of ethyl 2-(cyclohexyloxy)acetate (3.8 g,
20.4 mmol) in MeOH (10 mL) slowly and the mixture was
stirred at rt for 2 h. It was then acidified to pH 4 with
concentrated hydrochloric acid and extracted with DCM (20
ml.x2). The combined organic layers were washed with
brine (40 mL.x2), dried over anhydrous Na,SO, and con-
centrated in vacuo. The residue was purified by a silica gel
column chromatography (EtOAc) to give the title compound
as pale yellow oil (2.7 g, 84%).

Step 3) 2-(cyclohexyloxy)acetyl chloride

A mixture of 2-(cyclohexyloxy)acetic acid (0.90 g, 5.69
mmol) and dichlorosulfane (10 mL) was refluxed for 2 h.
The mixture was cooled to rt and concentrated in vacuo to
give the title compound as yellow oil, which was used for
next step without further purification.

Step 4) 2-(cyclohexyloxy)acetamide

To 15 mL of NH,OH (25-28%) was added a solution of
2-(cyclohexyloxy)acetyl chloride (1.01 g, 5.72 mmol) in
DCM (2 mL) in an ice bath and the mixture was stirred at
rt for 5 min and extracted with DCM (20 mLx3). The
combined organic layers were washed with brine (20
ml.x2), dried over anhydrous Na,SO, and concentrated in
vacuo to give the title compound as a white solid (0.5 g,
56%).
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Step 5) 3-(3-fluoro-4-morpholinophenyl)-2-(3-(3-
fluorophenoxy)propyl)-6-methyl-pyrimidin-4(3H)-
one

A mixture of 2-(cyclohexyloxy)acetamide (0.4 g, 2.54
mmol), N-(3-fluoro-4-morpholinophenyl)-3-oxobutanamide
(0.7 g, 2.50 mmol) and titanium tetraisopropanolate (5.8 g,
20.4 mmol) in xylene (16 mL) was stirred at 165° C. for 30
h. The mixture was then cooled to rt and 60 mL of EtOAc
and 60 mL of water were added. The resulting mixture was
filtered and the filtrate was concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=2:1) to give the title compound as yellow
0il (0.16 g, 16%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 402.2 (M+1);

'H-NMR (400 MHz, CDCL,): § 1.04 (m, 6H), 1.23 (m,
4H), 2.21 (s, 3H), 2.9 (m, 1H), 3.05 (m, 4H), 3.76 (t, 4H,
J=4.60 Hz), 4.07 (s, 2H), 6.32 (s, 1H), 7.08-7.15 (m, 2H),
7.21-7.24 (m, 1H).

Example 59

3-(3-fluoro-4-morpholinophenyl)-6-methyl-2-((pyri-
din-3-yloxy)methyl)pyrimidin-4(3H)-one

OO
_/

—N
Step 1) 2-(pyridin-3-yloxy)acetonitrile

To a mixture of pyridin-3-o0l (4.0 g, 42.1 mmol) and
K,CO, (6.96 g, 50.4 mmol) in CH,CN (6 mL) was added
dropwise 2-bromoacetonitrile (2.52 g, 21.0 mmol) at rt and
the mixture was stirred at rt for 40 h. The mixture was
filtered and the filtrate was concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=2:1) to give the title compound as a
yellow solid (0.45 g, 16%).

Step 2) 2-(pyridin-3-yloxy)acetamide

To a mixture of 2-(pyridin-3-yloxy)acetonitrile (100 mg,
0.75 mmol), K,CO, (103 mg, 0.75 mmol) and DMSO (0.1
mlL) in H,O (2 mL) was added H,O, (0.1 mL, 30%)
dropwise in an ice bath and the mixture was stirred at rt for
5 min. It was then concentrated in vacuo and the residue was
purified by a silica gel column chromatography (EtOAc) to
give the title compound as a white solid (62.2 mg, 55%).

Step 3) 3-(3-fluoro-4-morpholinophenyl)-6-methyl-
2-((pyridin-3-yloxy)methyl)pyrimidin-4(3H)-one

A mixture of 2-(pyridin-3-yloxy)acetamide (120 mg, 0.79
mmol), N-(3-fluoro-4-morpholinophenyl)-3-oxobutanamide
(221.1 mg, 0.79 mmol) and titanium tetraisopropanolate
(1.79 g, 6.30 mmol) in xylene (16 mL) was stirred at 165°
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C. for 50 h. The mixture was then cooled to rt and 30 mL of
EtOAc and 5 mL of water were added. The resulting mixture
was filtered and the filtrate was concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(EtOAc) to give the title compound as a yellow solid (0.90
g, 29%). The compound was characterized by the following
spectroscopic data:

MS (ESI, pos.ion) m/z: 397.2 (M+1);

'"H-NMR (400 MHz, CDCl,): § 2.21 (s, 3H), 2.97 (m,
4H), 3.72 (t, 4H, J=4.62 Hz), 4.79 (s, 2H), 6.37 (s, 1H),
7.04-7.08 (m, 1H), 7.17-7.20 (m, 1H), 7.23-7.27 (m, 2H),
7.32-7.35 (m, 1H), 7.67-7.74 (m, 1H), 8.14-8.15 (m, 2H).

Example 60

3-(3-fluoro-4-morpholinophenyl)-2-(((5-fluoropyri-
din-3-yl)oxy)methyl)-6-methylpyrimidin-4(3H)-one

: TN
O
__/ /

Step 1) 2-((5-fluoropyridin-3-yl)oxy)acetonitrile

To a mixture of 5-fluoropyridin-3-o0l (0.95 g, 8.40 mmol)
and K,CO; (1.16 g, 8.40 mmol) in CH;CN (6 mL) was
added dropwise 2-bromoacetonitrile (1.01 g, 8.42 mmol) at
rt and upon the end of addition the mixture was stirred at rt
for 40 h. The mixture was filtered and the filtrate was
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=3:1) to give
the title compound as a yellow solid (0.55 g, 43%).

Step 2) 2-((5-fluoropyridin-3-yl)oxy)acetamide

To a mixture of 2-((5-fluoropyridin-3-yl)oxy)acetonitrile
(0.55 g, 3.62 mmol), K,COj; (0.60 g, 4.34 mmol) and DMSO
(0.55 mL) in H,O (8 mL) was added H,O, (0.55 mL, 30%)
dropwise in an ice bath and the mixture was stirred at rt for
5 min. It was then concentrated in vacuo and the residue was
purified by a silica gel column chromatography (EtOAc) to
give the title compound as a white solid (0.37 g, 60%).

Step 3) 3-(3-fluoro-4-morpholinophenyl)-2-(((5-
fluoropyridin-3-yl)oxy)methyl)-6-methyl-pyrimidin-
4(3H)-one

To a mixture of 2-((5-fluoropyridin-3-yl)oxy)acetamide
(200 mg, 1.18 mmol) and N-(3-fluoro-4-morpholinophe-
nyl)-3-oxobutanamide (330 mg, 1.18 mmol) in xylene (10
ml) was added titanium tetraisopropanolate (2.7 mg, 9.5
mmol) and the mixture was refluxed for 50 h. The mixture
was cooled to rt and 60 mL of EtOAc and 10 mL of water
were added. The resulting mixture was filtered and the
filtrate was concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc



US 9,434,695 B2

199
(V/IV)=1:1) to give the title compound as a yellow solid (130
mg, 27%). The compound was characterized by the follow-
ing spectroscopic data:

MS (ESI, pos.ion) m/z: 415.2 (M+1);

'H-NMR (400 MHz, DMSO-dy): 8 2.21 (s, 3H), 2.98 (m,
4H), 3.73 (t, 4H, J=4.62 Hz), 4.84 (s, 2H), 6.37 (s, 1H),
7.04-7.08 (m, 1H), 7.18-7.21 (m, 1H), 7.32-7.37 (m, 2H),
8.07-8.08 (m, 1H), 8.16 (m, 1H).

Example 61

3-(3-fluoro-4-morpholinophenyl)-2-(2-(3-fluorophe-
noxy )propan-2-yl)-6-methylpyrimidin-4(3H)-one

Step 1) ethyl
2-(3-fluorophenoxy)-2-methylpropanoate

A mixture of 3-fluorophenol (3.36 g, 30.0 mmol), ethyl
2-bromo-2-methylpropanoate (8.78 g, 45.0 mmol) and
K,CO; (6.22 g, 45.0 mmol) in acetone (50 mL.) was refluxed
overnight. The mixture was cooled to rt and 60 mL of water
was added. The resulting mixture was extracted with DCM
(40 mL.x2). The combined organic phases were washed with
brine (40 mL.x2), dried over anhydrous Na,SO, and con-
centrated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=4:1) to give the
title compound as colorless liquid (3.20 g, 47%).

Step 2) 2-(3-fluorophenoxy)-2-methylpropanoic
acid

To a solution of KOH (2.38 g, 42.4 mmol) in mixed
solvents of water (50 mL) and ethanol (70 mL) was added
ethyl-2-(3-fluorophenoxy)-2-methylpropanoate  (3.20 g,
14.1 mmol) in one portion and the mixture was stirred at 40°
C. for 2 h. The mixture was cooled to 0° C., acidified to pH
3 with concentrated hydrochloric acid and extracted with
DCM (20 mL.x2). The combined organic layers were
washed with brine (20 m[.x2), dried over anhydrous Na,SO,
and concentrated in vacuo to give the title compound as a
white solid (1.70 g, 61%).

Step 3) 2-(3-fluorophenoxy)-2-methylpropanoyl
chloride

To 2-(3-fluorophenoxy)-2-methylpropanoic acid (1.70 g,
8.58 mmol) was added dichlorosulfane (15 mL) dropwise
under N, and the mixture was refluxed for 3 h. The mixture
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was cooled to rt and concentrated in vacuo to give the title
compound as yellow oil, which was used for next step
without further purification.

Step 4) (Z)-methyl 3-(2-(3-fluorophenoxy)-2-meth-
ylpropanamido)but-2-enoate

To a solution of (Z)-methyl-3-aminobut-2-enoate (0.90 g,
7.82 mmol) and pyridine (0.80 g, 10.1 mmol) in DCM (20
ml) was added a solution of 2-bromo-2-methylpropanoyl
chloride (1.86 g, 8.59 mmol) in DCM (5 mL) under N, and
the mixture was stirred at rt overnight. It was then washed
with brine (20 mL.x3), dried over anhydrous Na,SO, and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=20:1) to
give the title compound as a yellow solid (1.13 g, 49%)).

Step 5) 3-(3-fluoro-4-morpholinophenyl)-2-(3-(3-
fluorophenoxy)propyl)-6-methyl-pyrimidin-4(3H)-
one

To a solution of 3-fluoro-4-morpholinoaniline (0.50 g,
2.55 mmol) in anhydrous DCM (40 mL) was added trim-
ethylaluminium (3.9 mL, 7.8 mmol, 2 M in toluene) under
N, and the mixture was stirred at rt for 0.5 h. A solution of
(Z)-methyl-3-(2-(3-fluorophenoxy)-2-methylpropanamido)
but-2-enoate (1.13 g, 3.83 mmol) in DCM (5 mL) was added
dropwise slowly and the resulting mixture was stirred at rt
for 3 days. The mixture was then quenched with saturated
NH,Cl aqueous solution (50 mL) and extracted with CH,Cl,
(30 mL.x3). The combined organic phases were washed with
brine (30 mLx3), dried over anhydrous Na,SO, and con-
centrated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=3:1) to give the
title compound as a pale yellow solid (0.17 g, 15%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 442.2 (M+1);

'H-NMR (400 MHz, CDCl,): § 1.55 (s, 3H), 1.68-1.65 (d,
3H, J=12.8 Hz), 2.35 (s, 3H), 3.17-3.06 (m, 4H), 3.88-3.85
(m, 4H), 6.24-6.20 (dt, 1H, J,=10.8 Hz, J,=2.4 Hz), 6.31-
6.28 (dd, 1H, J,=8.2 Hz, J,=2.2 Hz), 6.35 (s, 1H), 6.60-6.56
(dd, 1H, J,=12.9 Hz, J,=2.4 Hz), 6.71-6.65 (m, 2H), 6.85-
6.80 (t, 1H, J=8.8 Hz), 7.17-7.11 (m, 1H).

Example 62

3-(4-(dihexylamino)-3-fluorophenyl)-2-((3-fluoro-
phenoxy)methyl)-6-methylpyrimidin-4(3H)-one
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Step 1) N-(4-(dihexylamino)-3-fluorophenyl)-3-
oxobutanamide

To a solution of 2-fluoro-N*,N'-dihexylbenzene-1,4-di-
amine (2.94 g, 10.0 mmol) in toluene (50 mL) was added
acetyl ketene (0.84 g, 10.0 mmol) and the mixture was
stirred at 80° C. overnight. The mixture was cooled to rt and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=1:4) to give
the title compound as yellow oil (2.67 g, 70%).

Step 2) 2-(3-fluorophenoxy )acetamide

A mixture of 3-fluorophenol (11.2 g, 100 mmol), 2-bro-
moacetamide (13.8 g, 100 mmol), K,CO; (13.82 g, 100
mmol) and Cs,CO, (32.58 g, 100 mmol) in acetone (150
ml.) was refluxed overnight. The mixture was cooled to rt
and filtered and the filtrate was concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=1:1) to give the title compound as a white
solid (5.06 g, 30%).

Step 3) 3-(4-(dihexylamino)-3-fluorophenyl)-2-((3-
fluorophenoxy)methyl)-6-methyl-pyrimidin-4(3H)-
one

To a mixture of N-(4-(dihexylamino)-3-fluorophenyl)-3-
oxobutanamide (2.67 g, 7.05 mmol), and 2-(3-fluorophe-
noxy )acetamide (2.37 g, 14.0 mmol) in xylene (20 mL) was
added titanium tetraisopropanolate (5.97 g, 21.0 mmol) and
the mixture was stirred at 165° C. for 24 h. The mixture was
cooled to rt and 120 mL of toluene and 150 mL of saturated
NH,CI aqueous solution were added. The resulting mixture
stirred at rt overnight and filtered and the filtrate was
extracted with DCM (150 m[.x3). The combined organic
layers were dried over anhydrous Na,SO, and concentrated
in vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=2:1) to give the title
compound as a yellow solid (0.95 g, 26%). The compound
was characterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 512.3 (M+1);

'H-NMR (400 MHz, DMSO-d,):  0.88 (t, 6H, J=7.2 Hz),
1.25-1.30 (m, 16H), 2.42 (s, 3H), 3.62 (t, 4H, ]=7.8 Hyz),
4.84 (s, 2H), 6.54 (s, 1H), 6.54 (s, 1H), 6.58-6.60 (m, 1H),
6.64-6.66 (m, 1H), 6.68-6.73 (m, 1H), 7.21-7.27 (m, 1H),
7.60 (d, 1H, J1=8.6 Hz), 7.74-7.77 (m, 1H), 7.96 (t, 1H, J=8.3
Hz).

Example 63

3-(3-chloro-4-morpholinophenyl)-2-((3-fluorophe-
noxy)methyl)-6-methylpyrimidin-4(3H)-one

Cl
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A mixture of N-(3-chloro-4-morpholinophenyl)-3-oxobu-
tanamide (0.89 g, 3.00 mmol), 2-(3-fluorophenoxy)acet-
amide (1.01 g, 5.97 mmol) and titanium tetraisopropanolate
(7.2 mL) in xylene (20 mL) was stirred at 165° C. for 24 h.
The mixture was cooled to rt and 45 mL of toluene and 60
ml, of saturated NH,Cl aqueous solution were added. The
resulting mixture stirred at rt overnight and filtered and the
filtrate was extracted with DCM (60 mLx3). The combined
organic layers were washed with brine, dried over anhydrous
Na,SO, and concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(VIV)=1:1) to give the title compound as a yellow solid
(0.29 g, 23%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 430.1 (M+1);

'"H-NMR (400 MHz, DMSO-dy): 8 2.35 (s, 3H), 3.00-
3.06 (m, 4H), 3.85-3.87 (m, 4H), 4.68 (d, 2H, J=5.12 Hy),
6.39 (s, 1H), 6.45-6.49 (m, 1H), 6.54 (dd, 1H, J,=2.32 Hz,
1,=8.34 Hz), 6.64-6.68 (m, 1H), 7.07 (s, 1H), 7.11-7.19 (m,
2H), 7.29 (d, 1H, J=2.4 Hz).

Example 64

3-(3-chloro-4-morpholinophenyl)-2-((3-chlorophe-
noxy)methyl)-6-methylpyrimidin-4(3H)-one

Cl

/

Step 1) 2-(3-chlorophenoxy )acetamide

A mixture of 3-chlorophenol (2.57 g, 20.0 mmol), 2-bro-
moacetamide (2.76 g, 20.0 mmol) and K,CO; (5.53 g, 40.0
mmol) in acetone (40 mL) was stirred at 70° C. overnight.
The mixture was then cooled to rt and filtered and the filtrate
was concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a white solid (3.22 g, 87%).

Step 2) 3-(3-chloro-4-morpholinophenyl)-2-((3-
chlorophenoxy)methyl)-6-methyl-pyrimidin-4(3H)-
one

A mixture of N-(3-chloro-4-morpholinophenyl)-3-oxobu-
tanamide (0.48 g, 1.62 mmol), 2-(3-chlorophenoxy)acet-
amide (0.60 g, 3.24 mmol) and titanium tetraisopropanolate
(2.4 mL) in xylene (10 mL) was stirred at 165° C. for 24 h.
The mixture was cooled to rt and 60 mL of toluene and 60
mL of saturated NH,CI aqueous solution were added. The
resulting mixture was stirred at rt overnight and filtered and
the filtrate was extracted with DCM (20 mL.x4). The com-
bined organic layers were washed with brine (30 mL.x2),
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE/EtOAc (V/V)=1:1) to give the title compound as
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a yellow solid (0.46 g, 64%). The compound was charac-
terized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 446.1 (M+1);

'H-NMR (400 MHz, CDCL,): § 2.35 (s, 3H), 3.08-2.99
(m, 4H), 3.87-3.85 (t, 4H, J=4.6 Hz), 4.69-4.68 (d, 2H, J=6.2
Hz), 6.39 (s, 1H), 6.67-6.64 (m, 1H), 6.75-6.74 (t, 1H, I=2.2
Hz), 6.95-6.92 (m, 1H), 7.07-7.05 (d, 1H, I=8.5 Hz), 7.16-
7.11 (m, 2H), 7.29 (s, 1H).

Example 65

3-((1-(3-chloro-4-morpholinophenyl)-4-methyl-6-
ox0-1,6-dihydropyrimidin-2-yl)methoxy)benzoni-
trile

CN

Cl

Step 1) 2-(3-cyanophenoxy )acetamide

A mixture of 3-hydroxybenzonitrile (2.38 g, 20.0 mmol),
2-bromoacetamide (3.04 g, 22.0 mmol) and K,CO; (5.53 g,
40.0 mmol) in acetone (20 mL) was stirred at 70° C. for 17.5
h. The mixture was cooled to rt and filtered and the filtrate
was concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a white solid (2.70 g, 77%).

Step 2) 3-((1-(3-chloro-4-morpholinophenyl)-4-
methyl-6-0x0-1,6-dihydro pyrimidin-2-yl)methoxy)
benzonitrile

A mixture of N-(3-chloro-4-morpholinophenyl)-3-oxobu-
tanamide (0.59 g, 2.00 mmol), 2-(3-cyanophenoxy)acet-
amide (0.71 g, 4.03 mmol) and titanium tetraisopropanolate
(4.8 mL) in xylene (20 mL) was stirred at 165° C. for 24 h.
The mixture was cooled to rt and 30 mL of toluene and 40
mL of saturated NH,CI aqueous solution were added. The
resulting mixture was stirred at rt overnight and filtered and
the filtrate was extracted with DCM (50 mL.x3). The com-
bined organic layers were dried over anhydrous Na,SO, and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=1:1) to give
the title compound as a yellow solid (0.51 g, 59%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 437.1 (M+1);

'H-NMR (400 MHz, CDCl,): 8 2.35 (s, 3H), 2.98-3.11
(m, 4H), 3.85-3.87 (m, 4H), 4.68-4.76 (m, 2H), 6.39 (d, 1H,
J=0.84 Hz), 7.02-7.05 (m, 3H), 7.13 (dd, 1H, J,=2.36 Hz,
J,=8.52 Hz), 7.25-7.34 (m, 3H).
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Example 66

4-(2-fluoro-4-(2-((3-fluorophenoxy )methyl)-4-
methyl-6-oxopyrimidin-1(6H)-yl)phenyl) morpho-

lin-3-one
F
0
F
O/_\N N _N/
\_<o 0

Step 1) 2-(3-fluorophenoxy )acetamide

A mixture of 3-fluorophenol (5.61 g, 50.0 mmol), 2-bro-
moacetamide (7.59 g, 55.0 mmol) and K,CO; (13.82 g, 100
mmol) in acetone (80 mL) was stirred at 70° C. overnight.
The mixture was cooled to rt and filtered and the filtrate was
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=1:1) to give
the title compound as a white solid. (7.89 g, 93%)

Step 2) 4-(2-fluoro-4-nitrophenyl)morpholin-3-one

A mixture of 1,2-difluoro-4-nitrobenzene (7.95 g, 50.0
mmol), morpholin-3-one (5.06 g, 50.0 mmol) and K,CO;
(13.82 g, 100 mmol) in DMF (80 ml.) was stirred at 140° C.
overnight. The mixture was cooled to rt and filtered and the
filtrate was concentrated in vacuo. The residue was purified
by a silica gel column chromatography (PE/EtOAc
(VIV)=3:1) to give the title compound as a yellow solid
(5.00 g, 42%).

Step 3) 4-(4-amino-2-fluorophenyl)morpholin-3-one

A mixture of iron powder (8.8 g, 158 mmol), water (60
ml) and hydrochloric acid (2 mL) was stirred at 65° C. for
20 min. It was then cooled to rt and the agenous layer was
poured out. A solution of 4-(2-fluoro-4-nitrophenyl)morpho-
lin-3-one (3.8 g, 15.8 mmol) in MeOH (100 mL.) was added
and the resuting mixture was acidified to pH 2 with hydro-
chloric acid and stirred at 65° C. for 4 h. The mixture was
cooled to rt, adjusted to pH 8 with saturated NaHCO,
aqueous solution and filtered. The MeOH was removed in
vacuo and the mixture was extracted with EtOAc (20
ml.x3). The combined organic layers were washed with
brine (20 mLx4), dried over anhydrous Na,SO, and con-
centrated in vacuo. The residue was purified by a silica gel
column chromatography (PE/EtOAc (V/V)=1:2) to give the
title compound as a white solid (1.89 g, 57%).

Step 4) N-(3-fluoro-4-(3-oxomorpholino)phenyl)-3-
oxobutanamide

A mixture of 4-(4-amino-2-fluorophenyl)morpholin-3-
one (2.51 g, 11.9 mmol) and acetyl ketene (2.51 g, 29.9
mmol) in EtOAc (40 mL) was stirred at 80° C. for 24 h. The
mixture was cooled to rt and concentrated in vacuo. The
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residue was purified by a silica gel column chromatography
(PE/EtOAc (V/IV)=1:4) to give the title compound as a
yellow solid (2.15 g, 61%).

Step 5) 4-(2-fluoro-4-(2-((3-fluorophenoxy)methyl)-
4-methyl-6-oxopyrimidin-1(6H)-yl)phenyl )morpho-
lin-3-one

A mixture of N-(3-fluoro-4-(3-oxomorpholino)phenyl)-3-
oxobutanamide (0.59 g, 2.00 mmol), 2-(3-fluorophenoxy)
acetamide (0.94 g, 5.56 mmol) and titanium tetraisopropa-
nolate (4.8 mL) in xylene (10 mL) was stirred at 165° C. for
24 h. The mixture was cooled to rt and 60 mL of toluene and
60 mL of saturated NH,Cl aqueous solution were added. The
resulting mixture was stirred at rt overnight and filtered and
the filtrate was extracted with DCM (20 mL.x4). The com-
bined organic layers were washed with brine (30 mL.x2),
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE/EtOAc (V/V)=1:2) to give the title compound as
a yellow solid (0.06 g, 7%). The compound was character-
ized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 428.1 (M+1);

'H-NMR (400 MHz, CDCL,): § 2.36 (s, 3H), 3.70 (d, 2H,
J=3.12 Hz), 4.03 (t, 2H, J=4.6 Hz), 4.35 (s, 2H), 4.73 (s, 2H),
6.38 (s, 1H), 6.55-6.53 (m, 2H), 6.67 (t, 1H, J=7.3 Hz),
7.21-7.11 (m, 3H), 7.44 (t, 1H, J=8.2 Hz).

Example 67

3-(3-chloro-4-morpholinophenyl)-2-((4-chloronaph-
thalen-1-yl)oxy)methyl)-6-methyl pyrimidin-4(3H)-
one

Cl

Step 1) 2-((4-chloronaphthalen-1-yl)oxy)acetamide

A mixture of 4-chloronaphthalen-1-01 (3.57 g, 20.0
mmol), 2-bromoacetamide (2.76 g, 20.0 mmol) and K,CO,
(5.53 g, 40.0 mmol) in acetone (40 ml.) was stirred at 70°
C. overnight. The mixture was cooled to rt and filtered and
the filtrate was concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/IV)=1:1) to give the title compound as a white solid (2.32
2, 49%).

Step 2) 3-(3-chloro-4-morpholinophenyl)-2-(((4-
chloronaphthalen-1-yl)oxy)methyl)-6-methylpyrimi-
din-4(3H)-one

A mixture of N-(3-chloro-4-morpholinophenyl)-3-oxobu-
tanamide (0.59 g, 2.0 mmol), 2-((4-chloronaphthalen-1-yl)
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oxy)acetamide (0.94 g, 4.0 mmol) and titanium tetraisopro-
panolate (4.8 mL) in xylene (10 mL.) was stirred at 165° C.
for 24 h. The mixture was cooled to rt and 60 mL of toluene
and 60 mL of saturated NH,CI aqueous solution were added.
The resulting mixture was stirred at rt overnight and filtered
and the filtrate was extracted with DCM (20 mLx4). The
combined organic layers were washed with brine (30
ml.x2), dried over anhydrous Na,SO, and concentrated in
vacuo. The residue was purified by a silica gel column
chromatography (PE/EtOAc (V/V)=1:1) to give the title
compound as a yellow solid (0.56 g, 56%). The compound
was characterized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 496.1 (M+1);

'H-NMR (400 MHz, CDCL,): § 2.37 (s, 3H), 2.96-2.86
(m, 4H), 3.83-3.80 (t, 4H, J=4.6 Hz), 4.93-4.92 (d, 2H, J=4.9
Hz), 6.41 (s, 1H), 6.62-6.60 (d, 1H, J=8.3 Hz), 6.89-6.87 (d,
1H, J=8.5 Hz), 7.09-7.07 (dd, 1H, J,=2.5 Hz, J,=8.5 Hz),
7.27-7.26 (m, 1H), 7.35-7.33 (d, 1H, J=8.2 Hz), 7.55-7.51
(m, 1H), 7.64-7.60 (m, 1H), 8.04-8.02 (d, 1H, J=8.3 Hz),
8.18-8.16 (d, 1H, J=8.2 Hz).

Example 68

3-(3-chloro-4-morpholinophenyl)-2-((3-ethynylphe-
noxy)methyl)-6-methylpyrimidin-4(3H)-one

Step 1) 2-(3-ethynylphenoxy)acetamide

A mixture of 3-ethynylphenol (3.31 g, 28.0 mmol), 2-bro-
moacetamide (2.36 g, 17.1 mmol) and K,COj; (5.53 g, 40.0
mmol) in acetone (50 mL) was stirred at 70° C. for 7 h. The
mixture was cooled to rt and filtered and the filtrate was
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=1:1) to give
the title compound as a white solid (2.70 g, 90%).

Step 2) 3-(3-chloro-4-morpholinophenyl)-2-((3-
ethynylphenoxy)methyl)-6-methyl-pyrimidin-4(3H)-
one

A mixture of N-(3-chloro-4-morpholinophenyl)-3-oxobu-
tanamide (0.80 g, 2.85 mmol), 2-(3-ethynylphenoxy)acet-
amide (1.0 g, 5.71 mmol) and titanium tetraisopropanolate
(6.76 mL) in xylene (20 mL) was stirred at 165° C. for 24
h. The mixture was cooled to rt and 50 mL of toluene and
60 mL of saturated NH,Cl aqueous solution were added. The
resulting mixture was stirred at rt overnight and filtered and
the filtrate was extracted with DCM (150 ml.x3). The
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combined organic layers were dried over anhydrous Na,SO,
and concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a yellow solid (0.60 g, 50%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 420.1 (M+1);

'H-NMR (400 MHz, CDCL,): § 2.34 (s, 3H), 3.03-3.11
(m, SH), 3.83 (t, 4H), 4.68 (s, 2H), 6.38 (s, 1H), 6.76-7.19
(m, 7H).

Example 69

2-(difluoro(3-fluorophenoxy )methyl)-3-(3-fluoro-4-
morpholinophenyl)-6-methylpyrimidin-4(3H)-one

Step 1) ethyl
2,2-difluoro-2-(3-fluorophenoxy )acetate

A mixture of 3-fluorophenol (2.24 g, 20.0 mmol), ethyl
2-bromo-2,2-difluoroacetate (8.12 g, 40.0 mmol) and
K,CO; (6.91 g, 50.0 mmol) in MeOH (20 mL) was stirred
at 70° C. overnight. It was then cooled to rt and filtered and
the filtrate was concentrated in vacuo to give the title
compound, which was used for next step without further
purification.

Step 2) 2,2-difluoro-2-(3-fluorophenoxy)acetamide

A mixture of ethyl 2,2-difluoro-2-(3-fluorophenoxy)ac-
etate (3.5 g, 14.9 mmol), MeOH (10 mL.) and ammonia (5.09
g) in a 20 mL of sealing tube was stirred at 100° C. for 24
h. The mixture was cooled to rt and concentrated in vacuo
to give the title compound, which was used for next step
without further purification.

Step 3) 2-(difluoro(3-fluorophenoxy)methyl)-3-(3-
fluoro-4-morpholinophenyl)-6-methyl-pyrimidin-4
(3H)-one

A mixture of N-(3-fluoro-4-morpholinophenyl)-3-oxobu-
tanamide (0.60 g, 2.14 mmol), 2,2-difluoro-2-(3-fluorophe-
noxy )acetamide (0.88 g, 4.29 mmol) and titanium tetraiso-
propanolate (4.87 g, 17.1 mmol) in xylene (20 mL) was
stirred at 165° C. for 24 h. The mixture was cooled to rt and
60 mL of toluene and 80 mL of saturated NH,Cl aqueous
solution were added. The resulting mixture was stirred at rt
overnight and filtered and the filtrate was extracted with
DCM (150 mL.x3). The combined organic layers were dried
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over anhydrous Na,SO, and concentrated in vacuo. The
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=1:1) to give the title compound as a
yellow solid (0.38 g, 40%). The compound was character-
ized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 450.1 (M+1);

'H-NMR (400 MHz, CDCL,): § 2.43 (s, 3H), 3.15 (t, 4H),
3.85 (m, 4H), 6.36-7.27 (m, 8H).

Example 70

3-((1-(3,5-difluoro-4-morpholinophenyl)-4-methyl-
6-0x0-1,6-dihydropyrimidin-2-yl)methoxy )benzoni-
trile

CN

O

O/_\N N )
\__/ /

Step 1) 4-(2,6-difluoro-4-nitrophenyl)morpholine

A mixture of 1,2 3-trifluoro-5-nitrobenzene (3.54 g, 20.0
mmol), morpholine (2.0 mL, 23.0 mmol) and Et;N (8.5 mL,
61.0 mmol) in EtOAc (30 mL) was stirred at rt for 5 h. The
mixture was concentrated in vacuo, and the residue was
purified by a silica gel column chromatography (PE/EtOAc
(V/IV)=8:1) to give the title compound as a yellow solid
(4.76 g, 98%).

Step 2) 3,5-difluoro-4-morpholinoaniline

A mixture of 4-(2,6-difluoro-4-nitrophenyl)morpholine
(4.71 g, 19.3 mmol), THF (30 mL), ethanol (30 mL) and
Pd/C (2.0 g, 10%) was stirred at rt under H, overnight. The
mixture was filtered and concentrated in vacuo and the
residue was purified by a silica gel column chromatography
(PE/EtOAc (V/V)=8:1) to give the title compound as a
yellow solid (3.62 g, 88%)).

Step 3) N-(3,5-difluoro-4-morpholinophenyl)-3-
oxobutanamide

A mixture of 3,5-difluoro-4-morpholinoaniline (3.42 g,
16.0 mmol) and acetyl ketene (1.61 g, 19.2 mmol) in EtOAc
(20 mL) was stirred at 83° C. overnight. The mixture was
cooled to rt and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(VIV)=1:1) to give the title compound as a yellow solid
(3.10 g, 65%).

Step 4) 2-(3-cyanophenoxy )acetamide

A mixture of 3-hydroxybenzonitrile (2.38 g, 20.0 mmol),
2-bromoacetamide (3.04 g, 22.0 mmol) and K,CO; (5.53 g,
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40.0 mmol) in acetone (30 ml) was stirred at 75° C.
overnight. It was then cooled to rt and filtered and the filtrate
was concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a white solid (1.00 g, 28%).

Step 5) 3-((1-(3,5-difluoro-4-morpholinophenyl)-4-
methyl-6-0x0-1,6-dihydropyrimidin-2-yl)methoxy)
benzonitrile

A mixture of N-(3,5-difluoro-4-morpholinophenyl)-3-
oxobutanamide (0.79 g, 2.65 mmol), 2-(3-cyanophenoxy)
acetamide (0.93 g, 5.28 mmol) and titanium tetraisopropa-
nolate (6.3 mL) in xylene (25 mL) was stirred at 165° C. for
24 h. The mixture was cooled to rt and 60 mL of toluene and
60 mL of saturated NH,Cl aqueous solution were added. The
resulting mixture was stirred at rt overnight and filtered and
the filtrate was extracted with DCM (20 mL.x4). The com-
bined organic layers were washed with brine (30 mL.x2),
dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by a silica gel column chromatog-
raphy (PE/EtOAc (V/V)=1:2) to give the title compound as
a yellow solid (0.29 g, 25%). The compound was charac-
terized by the following spectroscopic data:

MS (ESI, pos.ion) m/z: 439.1 (M+1);

'H-NMR (400 MHz, CDCl,): & 2.34 (s, 3H), 3.20 (s, 4H),
3.80-3.77 (t, 4H, 1=4.4 Hz), 4.77 (s, 2H), 6.37 (s, 1H),
6.83-6.81 (d, 2H, J=8.9 Hz), 7.08-7.06 (dd, 2H, J,=7.5 Hz,
1,=1.0 Hz), 7.29-7.27 (d, 1H, J=6.4 Hz), 7.39-7.35 (m, 1H).

Example 71

3-(3-fluoro-4-morpholinophenyl)-2-((3-methoxyphe-
noxy)methyl)-6-methylpyrimidin-4(3H)-one

OCH;

Step 1) 2-(3-methoxyphenoxy )acetamide

A mixture of 3-methoxyphenol (2.48 g, 20.0 mmol),
2-bromoacetamide (3.31 g, 24.0 mmol) and K,CO; (5.53 g,
40.0 mmol) in acetone (30 mL) was stirred at 70° C. for 9
h. The mixture was cooled to rt and filtered and the filtrate
was concentrated in vacuo. The residue was purified by a
silica gel column chromatography (PE/EtOAc (V/V)=1:1)to
give the title compound as a white solid (3.0 g, 83%).

Step 2) 3-(3-fluoro-4-morpholinophenyl)-2-((3-
methoxyphenoxy)methyl)-6-methyl-pyrimidin-4
(3H)-one

A mixture of N-(3-fluoro-4-morpholinophenyl)-3-oxobu-
tanamide (1.0 g, 3.57 mmol), 2-(3-methoxyphenoxy)acet-
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amide (1.29 g, 7.12 mmol) and titanium tetraisopropanolate
(8.11 g, 28.5 mmol) in xylene (30 ml.) was stirred at 165°
C. for 24 h. The mixture was cooled to rt and 80 mL of
toluene and 100 mlL. of saturated NH,Cl aqueous solution
were added. The resulting mixture was stirred at rt overnight
and filtered and the filtrate was extracted with DCM (150
ml.x3). The combined organic layers were dried over anhy-
drous Na,SO, and concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(VIV)=1:1) to give the title compound as a yellow solid
(0.61 g, 40%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 426.1 (M+1);

'HI-NMR (400 MHz, CDCL,): § 2.25 (s, 3H), 2.97 (1, 4H),
3.69 (s, 3H), 3.71 (m, 4H), 4.69 (s, 2H), 6.33-7.31 (m, 8H).

Example 72

3-(3-chloro-4-((1-(4-chloro-3-fluorophenyl)-2-meth-
ylpropan-2-yl)amino)phenyl)-2,6-dimethylpyrimi-
din-4(3H)-one

N4<N 4C§;§ F
A\ K

Step 1) 1-(4-chloro-3-fluorophenyl)propan-2-one

To a mixture of 4-bromo-1-chloro-2-fluorobenzene (20.90
g, 100.0 mmol) and acetylacetone (30 mL, 300.0 mmol) in
DMSO (100 mL) were added tripotassium phosphate (63.70
g, 300.0 mmol) and Cul (3.00 g, 15.80 mmol) under N, and
the mixture was stirred at 110° C. for 23 h. The mixture was
cooled to rt and hydrochloric acid (300 mL, 2 M) was added.
The resulting mixture was extracted with EtOAc (100
ml.x3) and the combined organic phases were washed with
brine (100 m[.x2), dried over anhydrous Na,SO, (50 g), and
filtered. The filtrate was concentrated in vacuo. The residue
was purified by a silica gel column chromatography (PE/
EtOAc (V/V)=10:1) to give the title compound as yellow
liquid (9.02 g, 48.2%).

Step 2) 1-(4-chloro-3-fluorophenyl)-2-methylpro-
pan-2-o0l

To a solution of methylmagnesium bromide (100 mlL,
100.0 mmol, 1.0 M in THF) was added a solution of
1-(4-chloro-3-fluorophenyl)propan-2-one (9.00 g, 48.20
mmol) in THF (20 mL) dropwise at 0° C. under N, and the
reaction mixture was heated at 76° C. for 12 h. It was then
cooled to rt and quenched with saturated NH,Cl aqueous
solution (50 mL) and the mixture was poured into water (200
mL). The resulting mixture was extracted with EtOAc (100
ml.x4) and the combined organic phases were washed with
brine (100 m[.x2), dried over anhydrous Na,SO, (50 g) and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=8:1) to give
the title compound as yellow liquid (8.61 g, 88.2%).
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Step 3) N-(1-(4-chloro-3-fluorophenyl)-2-methyl-
propan-2-yl)acetamide

To a mixture of 1-(4-chloro-3-fluorophenyl)-2-methyl-
propan-2-ol (8.61 g, 42.50 mmol), acetonitrile (13 mlL,
255.0 mmol) and acetic acid (80 mL) was added sulfuric
acid (13 mL) dropwise and the mixture was heated at 65° C.
for 5 h. The mixture was cooled to rt and poured into ice
water (400 mL) and the resulting mixture was adjusted to
pH>11 with NaOH, and extracted with EtOAc (150 mLx3).
The combined organic phases were washed with brine (150
ml.x2), dried over anhydrous Na,SO, (40 g) and filtered.
The filtrate was concentrated in vacuo. The residue was
purified by a silica gel column chromatography (PE/EtOAc
(VIV)=2:1) to give the title compound as a yellow solid
(4.38 g, 42.1%). The compound was characterized by the
following spectroscopic data:

MS (ESI, pos.ion) m/z: 244.2 (M+1);

'H NMR (400 MHz, CDCl,) & 7.29 (dd, 1H, J,=10.7 Hz,
J,=5.2 Hz), 6.94 (dd, 1H, J,=10.2 Hz, J,=1.9 Hz), 6.87 (dd,
1H, J,=8.1 Hz, J,=1.5 Hz), 5.21 (s, 1H), 3.08 (s, 2H), 1.95
(s, 3H), 1.32 (s, 6H).

Step 4) 1-(4-chloro-3-fluorophenyl)-2-methylpro-
pan-2-amine

A mixture of N-(1-(4-chloro-3-fluorophenyl)-2-methyl-
propan-2-yl)acetamide (3.36 g, 13.80 mmol) and concen-
trated hydrochloric acid (60 mL) was heated at 120° C. for
16.5 h. The mixture was cooled to rt and poured into ice
water and the resulting mixture was adjusted to pH>12 with
NaOH and extracted with EtOAc (80 mLx5). The combined
organic phases were washed with brine (100 mI.x2), dried
over anhydrous Na,SO, and filtered. The filtrate was con-
centrated in vacuo. The residue was dissolved in concen-
trated hydrochloric acid (60 mL) and the mixture was stirred
at 120° C. for 20 h. The reaction mixture was cooled to rt and
100 mL of water was added. The resulting mixture was
washed with EtOAc (50 mLx3). The aqueous phase was
adjusted to pH>11 with NaOH and extracted with EtOAc
(50 mL.x3). The combined organic phases were washed with
brine (80 mI.x2), dried over anhydrous Na,SO, (20 g) and
concentrated in vacuo to give the tile compound as a yellow
solid (0.484 g, 17.4%). The compound was characterized by
the following spectroscopic data:

MS (ESI, pos.ion) m/z: 202.1 (M+1).

Step 5) 2-chloro-N-(1-(4-chloro-3-fluorophenyl)-2-
methylpropan-2-yl)-4-nitroaniline

A mixture of 3-chloro-4-fluoro-1-nitrobenzene (421 mg,
2.40 mmol) and 1-(4-chloro-3-fluorophenyl)-2-methylpro-
pan-2-amine (484 mg, 2.40 mmol) in DMSO (10 mL) was
heated at 90° C. under N, for 3 h. The mixture was cooled
to rt and stirred at rt for 38.5 h. It was then heated and stirred
further at 90° C. for 81.5 h. The mixture was cooled to rt and
80 mL of water was added. The resulting mixture was
extracted with EtOAc (30 m[.x3). The combined organic
layers were dried over anhydrous Na,SO, (10 g) and con-
centrated in vacuo. The residue was purified by a silica gel
column chromatography (PE/DCM (V/V)=20:1) to give the
title compound as yellow oil (490 mg, 57.2%). The com-
pound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 357.2 (M+1);

'H NMR (400 MHz, CDCL,) & 8.24 (d, 1H, J=2.6 Hz),
8.10 (dd, 1H, J,=9.2 Hz, J1,=2.6 Hz), 7.34-7.26 (m, 1H),
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7.04-6.98 (m, 1H), 6.86 (dd, 11, J,=9.9 Hz, 1,=2.0 Hz), 6.77
(dd, 1H, J,=8.2 Hz, 1,=1.5 Hz), 5.00 (s, 1H), 3.04 (s, 2H),
1.48 (s, 6H).

Step 6) 2-chloro-N*-(1-(4-chloro-3-fluorophenyl)-2-
methylpropan-2-yl)benzene-1.4-diamine

To a mixture of water (20 mL) and iron powder (697 mg,
12.50 mmol) at 65° C. was added concentrated hydrochloric
acid (0.2 mL) dropwise and the mixture was stirred for 15
min. The aqueous layer of the mixture was poured out and
a solution of 2-chloro-N-(1-(4-chloro-3-fluorophenyl)-2-
methylpropan-2-yl)-4-nitroaniline (446 mg, 1.25 mmol) in
MeOH (20 ml) was added to the above processed iron
powder. The mixture was adjusted to pH 2-3 and stirred at
65° C. for 20 min. The mixture was then cooled to rt,
adjusted to pH 11 with Et;N, and filtered and the filtrate was
concentrated in vacuo. The residue was dissolved in EtOAc
(100 mL) and the solution was washed with water (30
ml.x3) and brine (30 m[.x2), dried over anhydrous Na,SO,
(10 g) and concentrated in vacuo to give the crude product,
which was used for next step with out further purification.
The compound was characterized by the following spectro-
scopic data:

MS (ESI, pos.ion) m/z: 327.1 (M+1).

Step 7) 3-(3-chloro-4-((1-(4-chloro-3-fluorophenyl)-
2-methylpropan-2-yl)amino)phenyl)-2,6-dimethyl-
pyrimidin-4(3H)-one

To a solution of 2-chloro-N*-(1-(4-chloro-3-flucrophe-
nyl)-2-methylpropan-2-yl)benzene-1,4-diamine (408 mg,
1.25 mmol) in toluene (15 mL) was added trimethylalu-
minium (2.5 mL, 5.00 mmol, 2.0 M in toluene) dropwise
under N, and the mixture was stirred at rt for 30 min after
addition was completed. A solution of (Z)-methyl 3-(2-(3-
fluorophenoxy)acetamido)but-2-enoate (295 mg, 1.88
mmol) in toluene (5 mL) was added slowly and the resulting
mixture was stirred at rt for 22 h. Trimethylaluminium (2.0
ml, 4.00 mmol, 2 M in toluene) was then added dropwise
and the mixture was stirred at rt for 30 min. A solution of
(Z)-methyl 3-(2-(3-fluorophenoxy)acetamido)but-2-enoate
(295 mg, 1.88 mmol) in toluene (3 mL) was added and the
mixture was stirred further for 18 h. The mixture was
quenched with saturated NH,Cl aqueous solution (50 mL)
and filtered and the organic phase was separated from the
filtrate. The aqueous phase was extracted with EtOAc (30
ml.x3). The combined organic layers were washed with
brine (30 mL.x2), dried over anhydrous Na,SO, (15 g) and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (PE/EtOAc (V/V)=2:3) to give
the title compound as a yellow solid (183 mg, 33.7%). The
compound was characterized by the following spectroscopic
data:

MS (ESI, pos.ion) m/z: 434.2 (M+1);

'H NMR (400 MHz, CDCl,) 8 7.31 (t, 1H, J=8.0 Hz),
7.16 (d, 1H, J=2.5 Hz), 7.11 (d, 1H, J=8.7 Hz), 6.98 (dd, 1H,
J,=8.7Hz, J1,=2.5Hz), 6.90 (dd, 1H, J,=10.1 Hz, J,=1.9 Hz),
6.83 (dd, 1H, J,=8.2 Hz, 1,=1.5 Hz), 6.30 (d, 1H, J=9.9 Hz),
4.48 (s, 1H), 3.01 (dd, 2H, J,=32.3 Hz, J,=13.6 Hz), 2.33 (s,
3H), 2.27 (s, 3H), 1.44 (s, 3H), 1.42 (s, 3H).

The Experiment Method of Cells
1. Cell Seeding

Taking BHK-21 cells which in exponential growth phase,
collecting and counting the cells which had digestive trans-
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fer culture after fusion growth 85-95%, adjusting the cell
density to 2x10” cells per milliliter, seeding the cells into
96-well plates, 100 ul/well, the cells were incubated in a 5%
CO, incubator at 37° C.

2. Doses of the Cells

The upper clear liquid of the 96-well plates was removed
after the cells adhering to the wall 24 hours. The above
compounds were confected into solutions of different con-
centration and the solutions were added to the wells, 100
ul/well. Each concentration solution in 3 replicates, the cells
were subcultured 48 hours after dosing.

3. Testing the Optical Density

10 pl of CCK-8 solution was added to each well 48 hours
after dosing, and incubated for 2 hours. The optical density
(A) of each well was determined by a microplate reader at
450 nm wavelength. Calculating the inhibition ratio of cell
proliferation of each compound is based on A and the
inhibition ratio of cell proliferation (inhibition ratio, IR)=
(1-value of experimental group (A,)/value of control group
(A,))x100% and the IC,, of each compound at 48 hours was
calculated by data processing software.

TABLE 2
Activity Data
The ratio
with PFD
example IC5¢(mM) (multiple)
1 0.4 16.6
7 0.74 1.35
8 1.66 2.31
10 5.55 0.72
11 1.32 2.91
12 1.40 2.74
13 1.98 2.01
15 0.97 3.97
18 0.56 8.10
19 1.19 3.21
20 0.04 95.70
21 1.30 5.57
22 0.19 39.47
23 0.11 30.31
24 0.04 60.63
27 N/A N/A
28 4.99 1.60
29 1.05 6.82
30 0.54 13.18
31 2.22 3.50
32 0.81 9.60
33 0.30 25.70
34 2.49 3.10
35 3.01 2.60
36 2.70 2.90
37 4.31 1.80
38 0.49 15.80
39 N/A N/A
40 0.06 127.50
41 0.06 32.65
42 0.07 27.39
45 0.07 42.60
46 1.07 2.80
47 0.93 3.92
48 0.35 10.60
49 0.07 35.52
50 0.06 42.93
51 0.10 25.14
52 0.18 14.15
53 0.50 15.49
55 0.05 46.92
56 0.10 54.14
57 0.10 84.22
58 0.29 26.37
39 0.30 25.50
60 0.54 13.72
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TABLE 2-continued

Activity Data

The ratio
with PFD
example IC5¢(mM) (multiple)
62 0.31 24.68
63 0.04 47.43
64 0.19 10.69
65 0.02 119.61
66 0.23 14.95
67 0.14 25.09
68 0.11 26.80
69 0.09 42.03
70 N/A N/A
71 0.08 48.76

N/A: There is no inhibitory activity in the range of testing
concentration of the compound and the inhibitory activity
does not increase with the testing concentration.

The ratio with PFD (multiple): There is the ratio of
Pirfenidone IC,, from the compound IC,,; the bigger the
multiple, the better the vitro inhibitory activity of the com-
pound.

Common characteristic of organic fibrosis is expanding of
extracellular matrix (ECM) and structural remodeling of
organs and tissues, where many cytokines (CK) participate
in the process. It showed that in experimental screening in
vitro, compounds disclosed herein are more active than
Pirfenidone, and a part of the compounds are more than 20
times as active as Pirfenidone. Compounds disclosed herein
can avoid the phototoxic reaction produced by Pirfenidone,
which are effective in anti-fibrosis.

The invention claimed is:

1. A compound of Formula (I):

@

or a stereoisomer, a geometric isomer, a tautomer, an
N-oxide, a hydrate, a solvate, or a pharmaceutically
acceptable salt thereof, wherein:
V,is CRY, V, is N, V, is CR?, and V,, is CR*;
X is a bond, NR?, or C,_, alkylene;
Yis OorS;
Ais

®3) (\ (R®9) (\ (R®) (\
n | n | " |
\ L \ Z . \ /N
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-continued
(R8a), 8
RS%),

YV O
|
N2 N N2
EVAV oV AV, VoV v, Vol LV AV AV, VoV, VoV » Or [VAVAV AV, VoV, VeVl N

wherein each n is independently 0, 1, 2 or 3;

each R®" is independently H, hydroxy, amino, F, Cl, Br, 1,
R7“R’N—, cyano, nitro, mercapto, C,_, alkyl, C,_jha-
loalkyl, C, , alkoxy, C,_, alkylamino, C,_, alkylthio,
Cq.10 aryl, or C,  heteroaryl;

B is —NR’R’%, C,_,, carbocyclyl, C,_,, cycloalkyl, het-
erocyclyl, aryl, heteroaryl, fused bicyclyl, fused het-
erobicyclyl, spiro bicyclyl, or spiro heterobicyclyl;
wherein each of the C,_, , carbocyclyl, C,_,, cycloalkyl,
heterocyclyl, aryl, heteroaryl, fused bicyclyl, fused
heterobicyclyl, spiro bicyclyl, and spiro heterobicyclyl
is unsubstituted or substituted with at least one sub-
stituent wherein the substituent is haloalkyl, oxo (—0O),
hydroxy, amino, F, Cl, Br, I, cyano, C,_,, alkoxy, C,_;,
alkylamino, C,_,, alkylthio, C, ,, alkyl, C,_,, alkenyl,
C,_oalkynyl, mercapto, nitro, C4 o, aryl, C,, het-
eroaryl, C, ,, heterocyclyl, C, ,, aryloxy, carboxy,
hydroxy-substituted C,_ 4 alkoxy, hydroxy-substituted
C,_¢ alkyl-C(—=0)—, C, ¢ alkyl-C(—=0)—, C,_¢ alkyl-
S(=0)—, C, ¢ alkyl-S(—0),—, hydroxy-substituted
C,_ alkyl-S(=—0)—, hydroxy-substituted C,_5 alkyl-S
(=0),—, or carboxyC, . alkoxy; wherein each of the
—NR’R is unsubstituted or substituted with at least
one substituent wherein the substituent is haloalkyl,
hydroxy, amino, F, Cl, Br, I, cyano, C,_,, alkoxy, C,_;,
alkylamino, C, _,, alkylthio, C,_,, alkyl, C,_,, alkenyl,
C,_,oalkynyl, mercapto, nitro, Cg,, aryl, C, het-
eroaryl, C, |, heterocyclyl, Cq ,, aryloxy, carboxy,
hydroxy-substituted C, , alkoxy, hydroxy-substituted
C,_¢ alkyl-C(—=0)—, C, ¢ alkyl-C(—=0)—, C,_¢ alkyl-
S(=0)—, C,_4 alkyl-S(—0),—, hydroxy-substituted
C,_ alkyl-S(=—0)—, hydroxy-substituted C,_5 alkyl-S
(=0),—, or carboxyC, 4 alkoxy;

R!' is H, F, Cl, Br, 1, cyano, aliphatic, haloalkyl, alkoxy,
hydroxyalkoxy, aminoalkoxy, haloalkoxy, alkylamino-
haloalkoxy, alkylaminoalkoxy, alkoxyalkoxy,
cycloalkyloxy, arylalkoxy, arylalkylamino, heteroaryl-
alkoxy, heteroarylalkylamino, heterocyclylalkylamino,
cycloalkylamino, heterocyclylalkoxy, carbocyclylal-
koxy, carbocyclylalkylamino, aryloxy, heteroaryloxy,
heteroaryloxyalkoxy, heterocyclyloxyalkoxy, carbocy-
clyloxyalkoxy, heterocyclyloxy, azidoalkoxy, heterocy-
clyl, cycloalkyl, aryl, heteroaryl, heterocyclyl aliphatic,
cycloalkyl aliphatic, aryl aliphatic, heteroaryl aliphatic,
aryl-(CH,),-G-(CH,),,—, heteroaryl-(CH,),-G-
(CH,),—  heterocyclyl-(CH,),-G-(CH,),—, or
cycloalkyl-(CH,),-G-(CH,),,—, wherein each G is O,
S, NR?, $(=0), S(=0),, C(=0), —C(=O0)NR")—,
—OC(=0O)NR")—, —OC(=0)—, —NR")C(=0)
NR")—, —R)N—S(=0)—, —OS(=0),—, or
—OS(=0)N([R")—; each t is 1 or 2; each p and m is
independently O, 1, 2, 3 or 4; or wherein each of the
aryl-(CH,),-G-(CH,),,—, heteroaryl-(CH,),-G-
(CH,),,—, heterocyclyl-(CH,),-G-(CH,),,—, and
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cycloalkyl-(CH,),-G-(CH,),,— is optionally substi-
tuted by one or more haloalkyl, oxo (—0O), hydroxy,
amino, F, Cl, Br, I, cyano, C,_,, alkoxy, C,_,, alky-
lamino, C,_,, alkylthio, C,,, alkyl, C, ,, alkenyl,
C,_palkynyl, mercapto, nitro, C4 o, aryl, C, o het-
eroaryl, C, o, heterocyclyl, Cq ,, aryloxy, carboxy,
hydroxy-substituted C, , alkoxy, hydroxy-substituted
C,_ alkyl-C(—=0)—, C, 4 alkyl-C(—=0)—, C,  alkyl-
S(=0)—, C, s alkyl-S(—0),—, hydroxy-substituted
C,_¢ alkyl-S(=—0)—, hydroxy-substituted C, ¢ alkyl-S
(=0),—, or carboxyC,  alkoxy;

R? is H, F, Cl, 1, cyano, aliphatic, C,_, haloalkyl, aryl-
C,_,o alkoxy, heretoaryl-C, ,, alkoxy, cycloalkyl-C,_;,
alkoxy, C,_, heteroaryl, substituted aryl, heterocyclyl,
cycloalkyl, heterocyclyl aliphatic, cycloalkyl aliphatic,
C,_, heteroaryl aliphatic, heterocyclylalkyl, alkoxy,
hydroxyalkoxy, aminoalkoxy, haloalkoxy, alkylamino-
haloalkoxy, alkylaminoalkoxy, alkoxyalkoxy, aryl-C,_
roalkoxy, heterocyclylalkoxy, carbocyclylalkoxy, ary-
loxyalkoxy, arylaminoalkoxy, aryloxy,
heteroaryloxyalkoxy, heterocyclyloxyalkoxy, carbocy-
clyloxyalkoxy, heterocyclyloxy, cycloalkyloxy, azido-
alkoxy, aryl-(CH,),-G-(CH,),,,— heteroaryl-
(CH,),-G-(CH,),,— heterocyclyl-(CH,),-G-
(CH,),,—, or cycloalkyl-(CH,),-G-(CH,),,—, wherein
each G is O, S, NR®, S(=0), S(=0),, C(=0),
—C(=ONR")—, —OC(=0)NR"H)—, —OC
(=0)—  —NR)C(=ON{R")—, —R)IN—S
(=0)— —OS(=0)—, or —OS(—=O)NR)—;
each tis 1 or 2; each p and m is independently O, 1, 2,
3 or 4; or wherein each of the aryl-(CH,),-G-
(CH,),,—, heteroaryl-(CH,),-G-(CH,),,—, heterocy-
clyl-(CH,),-G-(CH,),—, and cycloalkyl-(CH,),-G-
(CH,),,— 1s optionally substituted by one haloalkyl,
oxo (—O), hydroxy, amino, F, Cl, Br, I, cyano, C,_,
alkoxy, C,_,, alkylamino, C,_,, alkylthio, C,_,, alkyl,
C,_ o alkenyl, C, | alkynyl, mercapto, nitro, C,_,, aryl,
C,_s heteroaryl, C,_,,, heterocyclyl, C,_,, aryloxy, car-
boxy, hydroxy-substituted C, 4 alkoxy, hydroxy-substi-
tuted C,_4 alkyl-C(—0)—, C, 4 alkyl-C(—0)—, C, 4
alkyl-S(—=0)—, C, ¢ alkyl-S(=—0),—, hydroxy-sub-
stituted C,_, alkyl-S(—O)—, hydroxy-substituted C,
alkyl-S(—0),—, or carboxyC, 4 alkoxy;

R*is H;

each R’ is independently H, aliphatic, haloaliphatic,
hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic,
alkylaminoaliphatic, alkylthioaliphatic, arylaliphatic,
heteroarylaliphatic, heterocyclylaliphatic, cycloalkyla-
liphatic, aryloxyaliphatic, heterocyclyloxyaliphatic,
cycloalkyloxyaliphatic, arylaminoaliphatic, heterocy-
clylaminoaliphatic, cycloalkylaminoaliphatic, aryl,
heteroaryl, heterocyclyl or carbocyclyl;

each R’ is independently H, aliphatic, haloaliphatic,
hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic,
alkylaminoaliphatic, alkylthioaliphatic, arylaliphatic,
heteroarylaliphatic, heterocyclylaliphatic, cycloalkyla-
liphatic, aryloxyaliphatic, heterocyclyloxyaliphatic,
cycloalkyloxyaliphatic, arylaminoaliphatic, heterocy-
clylaminoaliphatic, cycloalkylaminoaliphatic, aryl,
heteroaryl, heterocyclyl or carbocyclyl; and

each R’ is independently aliphatic, haloaliphatic,
hydroxyaliphatic, aminoaliphatic, alkoxyaliphatic,
alkylaminoaliphatic, alkylthioaliphatic, arylaliphatic,
heteroarylaliphatic, heterocyclylaliphatic, cycloalkyla-
liphatic, aryloxyaliphatic, heterocyclyloxyaliphatic,
cycloalkyloxyaliphatic, arylaminoaliphatic, heterocy-
clylaminoaliphatic, cycloalkylaminoaliphatic, aryl,
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heteroaryl, heterocyclyl or carbocyclyl; with the pro-
viso that where R7 and R7“ are bonded to the same
nitrogen atom, R” and R7%, together with the nitrogen
atom they are attached to, optionally form a substituted
or unsubstituted 3-8 membered ring or a substituted or >
unsubstituted spiro bicyclic or fused bicyclic ring.

2. The compound according to claim 1, wherein B is
—NRR, C,_,, carbocyclyl, C,_,, cycloalkyl, C,_,, het-
erocyclyl, Cg_,, aryl, C,_, heteroaryl, Cs_,, fused bicyclyl,
Cs_;, fused heterobicyclyl, Cs_;, spiro bicyclyl, or Cs_,
spiro heterobicyclyl.

3. The compound according to claim 1, wherein:

218
optionally substituted by one F, Cl, Br, I, C, ¢ alkyl,
C,.s alkynyl, methoxy, ethoxy, propoxy, butoxy or
cyano;
R*is H;
wherein each R is independently H, C, ¢ aliphatic, C, ¢
haloaliphatic, C, s hydroxyaliphatic, C, ¢ aminoali-
phatic, C, ¢ alkoxy-C, ,-aliphatic, C,  alkylamino-
C, _¢-aliphatic, C, 4 alkylthio-C, _s-aliphatic, Cy_,, aryl-
C, ¢-aliphatic, C, ; heteroaryl-C, ;-aliphatic, C,_,, het-
10 erocyclyl-C, _s-aliphatic, Csi0 cycloalkyl-
C, _¢-aliphatic, Cy_,, aryloxy-C,_¢-aliphatic, C,_,, het-
erocyclyloxy-C,_s-aliphatic, C;_,, cycloalkyloxy-C, ¢-
R' is H, F, Cl, Br, I, cyano, C,_ aliphatic, C,_ alkoxy, aliphatic,.C6_10 arylgminQ-C1_6-aliphatic, C, 10 hetf:ro-
C,, hydroxyalkoxy, C,, aminoalkoxy, C,.¢ cyclylamlnq-Cl_6-a11phatlc, C,.,0 cycloalkylamino-
haloalkoxy, C,, alkylamino-C, ,-haloalkoxy, C,, !’ C,g-aliphatic, Cq_,, aryl, C, , heteroaryl, C,_, hetero-
alkylamino-C,_s-alkoxy, C,s alkoxy-C, ¢-alkoxy, cycl.yl or C3_170.ca.rbocyclyl; S
Cs.,o cycloalkyloxy, Cy_,, aryl-C,_c-alkoxy, C,_,, aryl- wherein each R’ is independently H, C, 4 aliphatic, C, ¢

C, _¢-alkylamino, C, , heteroaryl-C, ¢-alkoxy, C,_, het-
eroaryl-C, _¢-alkylamino, C,,, heterocyclyl-C, ¢-
alkoxy, C,,, heterocyclyl-C, (-alkylamino, C; |,
cycloalkylamino, C;_,, carbocyclyl-C, ¢-alkoxy, C5 ;o
carbocyclyl-C, s-alkylamino, Cg,, aryloxy-C, -
alkoxy, Cg,, aryloxy, C,, heteroaryloxy, C, chet-
eroaryloxy-C, c-alkoxy, C,_,, heterocyclyloxy-C, .-

20

haloaliphatic, C, s hydroxyaliphatic, C, ¢ aminoali-
phatic, C, o alkoxy-C, s-aliphatic, C,  alkylamino-
C, _¢-aliphatic, C, 4 alkylthio-C, _s-aliphatic, Cy_,, aryl-
C, ¢-aliphatic, C, ; heteroaryl-C, ;-aliphatic, C,_,, het-
erocyclyl-C, c-aliphatic, C;,, cycloalkyl-C, c-ali-
phatic, Cs.10 aryloxy-C, _s-aliphatic, Csio
heterocyclyloxy-C, g-aliphatic, C;_;, cycloalkyloxy-

alkoxy, C,_,, carbocyclyloxy-C, s-alkoxy, C, 5 25 C,.¢-aliphatic, Cs o arylamino-C,_g-aliphatic, C,. ),
heterocyclyloxy, C, 4 azidoalkoxy, C,_;, heterocyclyl, heterocyclylamino-C,_c-aliphatic, C;.,, cycloalky-
C;_,o cycloalkyl, Cq_,, aryl, C, , heteroaryl, C,_,, het- lamino-C, _s-aliphatic, Cy_,, aryl, C,  heteroaryl, C,_;,
erocyclyl-C, c-aliphatic, C;,, cycloalkyl-C, ;-ali- heterocyclyl or C,_,, carbocyclyl; and

phatic, Cg_,, aryl-C, s-aliphatic, C, , heteroaryl-C, 4- each R7“ is independently C,_, aliphatic, C, s haloali-
aliphatic, Cg,, aryl-(CH,),-G-(CH,),— C,, 30 phatic, C,_g hydroxyaliphatic, C,_4 aminoaliphatic, C, 4
heteroaryl-(CH,),-G- (CH2)m , C,.0 heterocyclyl- alkoxy-C, ¢-aliphatic, C, ¢ alkylamino-C, c-aliphatic,
(CH,),-G-(CH,),—, or C;. 10 cycloalkyl-(CH,) -G- C, ¢ alkylthio-C, -aliphatic, C_,, aryl-C, ,-aliphatic,
(C 2),,,—, wherein each G is O, S, NR®, S(= O) C,_s heteroaryl-C, -aliphatic, C,_;, heterocyclyl-C, 4-
S(=0),, C(—=0), —C(—O)NH—, —OC( O)NH—, aliphatic, C,_,, cycloalkyl-C, ;-aliphatic, Cy_,, ary-
—OC(=0)—, —NHC(=O)NH—, —HN—S8(=0), ;5 loxy-C, ¢-aliphatic, C,_;, heterocyclyloxy-C, c-ali-
—OS(—0), or —OS(—O)NH—; each t is 1 or 2; phatic, C,,, cycloalkyloxy-C, s-aliphatic, Cg,
each p and m is independently 0, 1, 2, 3 or 4; or wherein arylamino-C, _g-aliphatic, C,_,, heterocyclylamino-

each of the Cg , aryl-(CH,),-G-(CH,),,— C,, het-
eroaryl-(CH,), -G-(CH,),,—, C,,, heterocyclyl-
(CH,),-G-(CH,),,—, and C, ,, cycloalkyl-(CH,) -G-

C, ¢-aliphatic, C,_,, cycloalkylamino-C, 4-aliphatic,
Cq.10 aryl, C, g heteroaryl, C,_,, heterocyclyl or C5_;,
carbocyclyl; with the proviso that where R” and R7“ are

(CH,),,— is optionally substituted by one or more F, 40 bonded to the same nitrogen atom, R” and R7%, together
Cl, Br, I, C, 4 alkyl, C, ¢ alkynyl, C, 4 alkoxy or cyano; with the nitrogen atom they are attached to, optionally
R? is H, F, Cl, 1, cyano, C,_4 aliphatic, C,_;, haloalkyl, form a substituted or unsubstituted 3-8 membered ring,
Cq.10 aryl-C, ,-alkoxy, C, 4 heteroaryl-C, 4-alkoxy, or a substituted or unsubstituted Cs_;, spiro bicyclic or
510 cycloalkyl-C, ,-alkoxy, C, ,, heterocyclyl, Cs_,, fused bicyclic ring.
45

C

C,_ ;o cycloalkyl, C, , heteroaryl, substituted C,_,, aryl,
C, 1o heterocyclyl-C, c-aliphatic, C;,, cycloalkyl-
C, ¢-aliphatic, C, , heteroaryl-C,_s-aliphatic, C, ; het-
eroaryloxy-C, ¢-alkoxy, C,_,, hetrerocyclyl-C, ¢-alkyl,
C, ¢ alkoxy, C, ¢ hydroxyalkoxy, C, ; aminoalkoxy,
C,_¢ haloalkoxy, C, ¢ alkylamino-C, -haloalkoxy, C, ¢

50

4. The compound according to claim 1, wherein
each R' is H, F, Cl, Br,

1, cyano, C, ¢ aliphatic, C, ¢
haloalkyl, C, , alkoxy, C,, hydroxyalkoxy, C, ¢
aminoalkoxy, C, ¢ haloalkoxy, C, ¢ alkylamino-C, 4-
alkoxy, C, ¢ alkoxy-C, s-alkoxy, C; |, cycloalkyloxy,
Ce.10 aryl-C, g-alkoxy, Cg o aryl-C, g-alkylamino,

alkylamino-C, s-alkoxy, C,, alkoxy-C, -alkoxy, C,_ heteroaryl-C, _.-alkoxy, C, g heteroaryl-C, (-alky-
Ce.1o aryl-C,_  ,-alkoxy, C, ,, heterocyclyl-C, ¢- lamino, C;_,, cycloalkylamino, C,_,, heterocyclyl-
alkoxy, C,_,, carbocyclyl-C, s-alkoxy, Cs_,, aryloxy- C, ¢-alkoxy, C,_qaryloxy, C, , heteroaryloxy, C, , het-
C, ¢-alkoxy, Cg,, arylamino-C, c-alkoxy, Cg g ary- eroaryloxy-C, ¢-alkoxy, C,_,, heterocyclyl, C;_,cy-

loxy, C,,, heterocyclyloxy-C, c-alkoxy, C; |,
carbocyclyloxy-C, s-alkoxy, C, ;, heterocyclyloxy,
C, ;o cycloalkyloxy, C, , azidoalkoxy, Cg,, aryl-
(CHz)p-G-(CHz)m—, Cis heteroaryl-(CHz)p-G-
CH,),,— C,_, heterocyclyl-(CH,),-G-(CH,),,—
Cato cycloalkyl-(CH,),-G- (CHz)m— wherein each G
is O, S, NR®, S(= O) S(=0),, C(=0), —C(=0)
NH—, —OC( ONH—, —OC(=0)—, —NHC
(=0)NH—, —HN—S(=0),, —OS8(=0),, or —OS
(—=O)NH—; each t is 1 or 2; each p and m is
independently O, 1, 2, 3 or 4; or wherein each of the
Cs.1o aryl-(CH,),-G-(CH,),—, C,, heteroaryl-
(CH,),-G-(CH,),— C, , heterocyclyl-(CH,) -G-
(CH,),,— and C,_,,, cycloalkyl-(CH,),-G-(CH,),—is

55
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cloalkyl, C,_,, heterocyclyl-C, s-aliphatic, C, |,
cycloalkyl-C, c-aliphatic, Cg o aryl, C, gheteroaryl,
Cq.10 aryl-C, c-aliphatic, C,, heteroaryl-C, ;-ali-
phatic, Cy_ 4 aryl-(CH,), -G-(CHz)m— C, _, heteroaryl-
(CH,),-G-(CH,),,— ) heterocyclyl-
(CH,),-G-(CH,),,—, or C3 10 cycloalkyl (CH2) -G-
CH,),—, wherein each G is O, S, NR’, S(=0),
S(=0),, C(—=0), —C(—O)NH—, ADC( O)NH—
—OC(=0)—, —NHC(—O)NH—, —HN—S(—0),,
—O08(=0),, or —OS(—0),NH—; each t is 1 or 2;
each p and m is independently 0, 1, 2, 3 or 4; or wherein
each of the C4 paryl-(CH,),-G-(CH,),—, C, het-
eroaryl-(CH,),-G-(CH,),,—  C,,, heterocyclyl-
(CH,),-G-(CH,),,—, and C;_,, cycloalkyl-(CH,),-G-
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(CH,),,— is optionally substituted by one or more F,
Cl, Br, I, C, 4 alkyl, C, ¢ alkynyl, C, 4 alkoxy or cyano;

each R?is H, F, CI, I, cyano, C,_g aliphatic, C,_, haloalkyl,
Ce.10 aryl-C, c-alkoxy, C,, heteroaryl-C;_-alkoxy,
C,_s heteroaryloxy-C, _s-alkoxy, C;_,, cycloalkyl-C, (-
alkoxy, C,_;, heterocyclyl, C;_,, cycloalkyl, C,_,, het-
erocyclyl-C, c-aliphatic, C;,, cycloalkyl-C, c-ali-
phatic, C,_, heteroaryl, substituted C4,, aryl, C, ,
heteroaryl-C, ¢-aliphatic, C,_,, hetrerocyclyl-C, 4-
alkyl, C, ¢ alkoxy, C,_ 4 hydroxyalkoxy, C, s amino-
alkoxy, C, chaloalkoxy, C,, alkylamino-C, 4-ha-
loalkoxy, C,_calkylamino-C, ¢-alkoxy, C, alkoxy-
C,_¢-alkoxy, C¢ o aryl-C,_,-alkoxy, C,_,, heterocy-
clyl-C, ¢-alkoxy, C;_;, carbocyclyl-C, c-alkoxy, C, ;o
heterocyclyloxy, C;_,, cycloalkyloxy, C4,, aryl-
(CH,),-G-(CH,),,—, C,s  heteroaryl-(CH,),-G-
(CH,),,— C,_,4 heterocyclyl-(CH,),-G-(CH,),—; or
C;_, cycloalkyl-(CH,),-G-(CH,),,—, wherein each G
is O, S, NRSs S(:O)s S(:O)zs C(:O)s 4C(:O)
NH—, —OC(=—O)NH—, —OC(—0)—, —NHC
(=0)NH—, —HN—S(=0),, —0S(=0),, or —OS
(—=O)NH—; each t is 1 or 2; each p and m is
independently 0, 1, 2, 3 or 4; and

each R*is H.

5. The compound according to claim 1, wherein
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-continued

6. The compound according to claim 1 having Formula

Iv):

av)

wherein V| is CR!, V, is N, V, is CR?, and V, is CR*;

T, is N or CR'%;

X is a bond, NR®, or —(CH,),—, wherein each m is

independently 0, 1, 2 or 3;

Bis —NRR’¢, C,_,, carbocyclyl, C,_, cycloalkyl, C, |,
heterocyclyl, Cq4_ ,, aryl, C, , heteroaryl, Cs_,, fused
bicyclyl, Cs_,, fused heterobicyclyl, Cs_,, spiro bicy-
clyl, or Cy_,, spiro heterobicyclyl; wherein each of the
C,_,, carbocyclyl, C,_;, cycloalkyl, C,_,, heterocyclyl,
Cq.10 aryl, C, , heteroaryl, Cs_,, fused bicyclyl, Cs |,
fused heterobicyclyl, Cs_,, spiro bicyclyl and Cs_;,
spiro heterobicyclyl is optionally substituted by oxo
(=0), hydroxy, amino, F, Cl, Br, I, cyano, Cy_,, aryl,
C,. heteroaryl, C, , alkoxy, C, ¢ alkylamino, C, ¢
alkyl, C, ¢ alkenyl, C, ¢ alkynyl, C,_,, heterocyclyl,
mercapto, nitro, Cg_,, aryloxy, carboxy, hydroxy-sub-
stituted C, ¢ alkoxy, hydroxy-substituted C,  alkyl-C
(=0)—, C,4 alkyl-C(—=0)—, C,_4 alkyl-S(—0)—,
C, ¢ alkyl-S—0),—, hydroxy-substituted C, 4 alkyl-S
(=0)—, hydroxy-substituted C, ¢ alkyl-S(—0),—, or
carboxy C,_, alkoxy; wherein each of the —NRR”% is
optionally substituted by hydroxy, amino, F, Cl, Br, 1,
cyano, Cg ,, aryl, C, 5 heteroaryl, C, o alkoxy, C, ¢
alkylamino, C, ; alkyl, C, 4 alkenyl, C, ;alkynyl, C, |,
heterocyclyl, mercapto, nitro, Cq_,, aryloxy, carboxy,
hydroxy-substituted C, , alkoxy, hydroxy-substituted
C,_ alkyl-C(—=0)—, C, 4 alkyl-C(—=0)—, C,  alkyl-
S(=0)—, C,¢ alkyl-S—0),—, hydroxy-substituted
C,_¢ alkyl-S(=—0)—, hydroxy-substituted C, ¢ alkyl-S
(=0),—, or carboxy C,_ ¢ alkoxy;
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R'is H, F, Cl, Br, 1, cyano, C,_, aliphatic, C,_4 haloalkyl,
C, ¢ alkoxy, C, ¢ hydroxyalkoxy, C, ; aminoalkoxy,
C,.¢ haloalkoxy, C, s alkylamino-C, 4-alkoxy, C, ¢
alkoxy-C, ¢-alkoxy, C;_,, cycloalkyloxy, C, ;o aryl-

each R7“ is independently

224
aliphatic, C;_,, cycloalkyl-C, c-aliphatic, Cg_,, aryl,
C, o heteroaryl, C,_,, heterocyclyl or C,_, , carbocyclyl;
C, ¢ aliphatic, C, ¢ haloali-
phatic, C,_;hydroxyaliphatic, C,  aminoaliphatic, C,

€, galkoxy, Cg,, aryl-C, g-alkylamino, C, het- > alkoxy-C, c-aliphatic, C,_salkylamino-C,_s-aliphatic,
eroaryl-C, g-alkoxy, C, o heteroaryl-C, s-alkylamino, C,_ alkylthio-C,_c-aliphatic, Cq_,, aryl-C,_c-aliphatic,
C;.10 cycloalkylamino, C,_; , heterocyclyl-C, ¢-alkoxy, C,_ heteroaryl-C,_c-aliphatic, C,_,, heterocyclyl-C .-
Ce.10 aryloxy, C_; heteroaryloxy, C,_, heteroaryloxy- aliphatic, C,_,qcycloalkyl-C,_-aliphatic, C,_qaryl,
C,_g-alkoxy, C, ;4 heterocyclyl, Cs  cycloalkyl, C; o 10 C, o heteroaryl, C,_, sheterocyclyl or C,_, jcarbocyclyl;

heterocyclyl-C, g-aliphatic, C;_;, cycloalkyl-C, ¢-ali-
phatic, Cg ,, aryl, C, 4 heteroaryl, C,_,, aryl-C, ;-ali-
phatic, C, o heteroaryl-C, g-aliphatic, C,_,, aryl-

with the proviso that where R” and R”“ are bonded to
the same nitrogen atom, R” and R7%, together with the

nitrogen atom they are attached to, optionally form a

(CH,),-G-(CH,),,—, C,  heteroaryl-(CH,),-G- substituted or unsubstituted 3-8 membered ring;
(CH,),— C;_,, heterocyclyl-(CH,),-G-(CH,),,— or
C;_, cycloalkyl-(CH,),-G-(CH,),,—, wherein each G
is O, S, NR’, 8(=0), S(=0),, C(=0), —C(=0)
NH—, —OC(=—O)NH—, —OC(=0)—, —NHC
(=O)NH—, —HN—S(—0),, —O0S(—0),, or —OS
(=O)NH—; each t is 1 or 2; each p and m is 29
independently O, 1, 2, 3 or 4; or wherein each of the
Cs.1o aryl-(CH,),-G-(CH,),—, C,, heteroaryl-
(CH,),-G-(CH,),,— C, , heterocyclyl-(CH,),-G-
(CH,),,—, and C,_,, cycloalkyl-(CH,),-G-(CH,),—is
optionally substituted by one or more F, Cl, Br, I, 25
methyl, ethyl, propyl, ethynyl, propynyl, butynyl,
methoxy, ethoxy or cyano;

R? is H, F, Cl, 1, cyano, C,_ aliphatic, C,_ haloalkyl,
Ce.10 aryl-C, c-alkoxy, C,, heteroaryl-C;_-alkoxy,
C, o heteroaryloxy-C, s-alkoxy, C;_,, cycloalkyl-C, (- 30
alkoxy, C,_;, heterocyclyl, C;_,, cycloalkyl, C,_,, het- [

erocyclyl-C, c-aliphatic, C;,, cycloalkyl-C, c-ali-

15 each R®*@ is independently H, hydroxy, amino, F, CI, Br, 1,
—N(CH,),, cyano, nitro, mercapto, C,_, alkyl, trifluo-
romethyl, C, _, alkoxy, C,_, alkylamino, C, , alkylthio,
Cq.10 aryl or C, , heteroaryl;

nis 0,1, 2 or 3; and
each R'° is independently H or F.
7. The compound according to claim 6, wherein:

B is —N(CH,),, —N(CH,CH,),, —N(CH,CH,CH,),,
— N(CH,CH,CH,CHS,),,

SEY.t
TF:
MJWW%
QO

phatic, C, , heteroaryl, substituted Cg ,, aryl, C, ,
heteroaryl-C, ¢-aliphatic, C,_,, heterocyclyl-C, 4-
alkyl, C, 4 alkoxy, C, s hydroxyalkoxy, C, s amino- 35
alkoxy, C, ¢ haloalkoxy, C, s alkylamino-C, 4-ha-
loalkoxy, C, ¢ alkylamino-C, s-alkoxy, C, ¢ alkoxy-
C,_¢-alkoxy, C¢ o aryl-C,_,-alkoxy, C,_,, heterocy-
clyl-C, ¢-alkoxy, C;_;, carbocyclyl-C, c-alkoxy, C, ;o
heterocyclyloxy, C,,, cycloalkyloxy, Cg,, aryl- 40
(CHz)p-G-(CHz)m—, Cis heteroaryl-(CHz)p-G-
CH,),,—; C,_, heterocyclyl-(CH,),-G-(CH,),,—
C3 10 cycloalkyl-(CH,),-G- (CHz)m— wherein each G
is O, S, NR’, §(= O) S(=0),, C(=0), —C(=0)
NH—, —OC( ONH—, —OC(=0)—, —NHC 45
(=O)NH—, —HN—S(—0),, —O0S(—0),, or —OS
(—O)NH—; each t is 1 or 2; each p and m is
independently O, 1, 2, 3 or 4; or wherein each of the
Cs10 aryl-(CH,),-G-(CH,),— C,, heteroaryl-
(CH,),-G-(CH,),,—, C,., heterocyclyl-(CH,),-G- 50

~° .
Nwrm
)

(0] >

“%

(CH,),,—, and C;_,,cycloalkyl-(CH,),-G-(CH,),,— is
optionally substituted by one F, Cl, Br, I, methyl, ethyl,
IC)ropyl., ethynyl, propynyl, butynyl, methoxy, ethoxy or // \
yano;
R*is H; 55

each R’ is independently H, C,_, alkyl, C, , haloalkyl,
C,_; hydroxyalkyl, C,_; aminoalkyl, C, ; alkoxy-C, ;-
alkyl, C, ; alkylamino-C, ;-alkyl, C, ;5 alkylthio-C, ;-
alkyl, Cq_,, aryl-C, ;-alkyl, C, g heteroaryl-C, ;-alkyl,
C, o heterocyclyl-C, ;-alkyl, C,,, cycloalkyl-C, ;- 60
alkyl, Cq |, aryl, C, , heteroaryl, C, |, heterocyclyl or
C,_,, carbocyclyl;

each R’ is independently H, C,_ aliphatic, C,_4 haloali-
phatic, C, ¢ hydroxyaliphatic, C,_s aminoaliphatic, C, ¢
alkoxy-C, ¢-aliphatic, C,_salkylamino-C, ¢-aliphatic, 65
C,_¢ alkylthio-C, _s-aliphatic, Cq_;, aryl-C, s-aliphatic,
C,_s heteroaryl-C,_-aliphatic, C,_;, heterocyclyl-C, 4-

gﬁ%

5& Y
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-continued
\I\I\7/\I\I\I‘
HN NH
@ é g
W
N
NH
3 \[N u.\\‘\\\
Cl F F Cl, Oj ,

(6] » O
O, N N
j or
O O 5

R' is H, F, Cl, Br, I, cyano, methyl, ethyl, propyl,
isopropyl, butyl, tert-butyl, trifluoromethyl, phenyl-
(CH,),-G-(CH,),,—, (fluoro-substituted  phenyl)-
(CH,),-G-(CH,),—, thiazolyl-(CH,),-G-(CH,),—
pyridyl-(CH,),-G-(CH,),,—, phenylethyl, cyclohexyl-
(CH,),-G-(CHL),—. ~ naphthyl-(CH,),-G-(CH,),—,
or morpholinyl-(CH,),-G-(CH,),,—, wherein each G
is O, S, NRSs S(:O)s S(:O)zs C(:O)s 4C(:O)
NH—, —OC(=—O)NH—, —OC(=0)—, —NHC
(=0)NH—, —HN—S(=0),, —0S(=0),, or —OS
(—O)NH—; each t is 1 or 2; each p and m is
independently O, 1, 2, 3 or 4; or wherein each of the
phenyl-(CH,) -G-(CH,),—, (fluoro-substituted phe-
nyD)-(CH,),-G-(CH,),—, thiazolyl-(CH,),-G-
(CH,),,—; pyridyl-(CH,),-G-(CH,),,—, phenylethyl,
cyclohexyl-(CH,),-G-(CH,),,—, naphthyl-(CH,),-G-
(CH,),,—, or andmorpholinyl-(CH,),-G*(CH,), -~ is
optionally substituted by one or more F, Cl, Br, I,
methyl, ethyl, propyl, ethynyl, propynyl, butynyl,
methoxy, ethoxy or cyano;

R? is H, F, Cl, 1, cyano, methyl, ethyl, propyl, isopropyl,
butyl, tert-butyl, phenyl-(CH,),-G-(CH,),,—; (fluoro-
substituted phenyl)-(CH,),-G-(CH,),—, thiazolyl-
(CH,),-G-(CH,),,—, or  morpholinyl-(CH,),-G-
(CH,),—, wherein each G is O, S, NR®, S(=0),
S(=0),, C(—0), —C(—0O)NH—, —OC(—O)NH—,
—OC(=0)—, —NHC(—0O)NH—, —HN—S8(—0),,
—O08(=0),, or —OS(—O0),NH—; each t is 1 or 2;
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each p and m is independently 0, 1, 2, 3 or 4; or wherein
each of the phenyl-(CH,),-G-(CH,),,— (fluoro-sub-
stituted  phenyl)-(CH,),-G-(CH,),,—,  thiazolyl-
(CH,),-G-(CH,),,—, or  morpholinyl-(CH,),-G-
(CH,),,— is optionally substituted by one F, Cl, Br, I,
methyl, ethyl, propyl, ethynyl, propynyl, butynyl,
methoxy, ethoxy or cyano;

R*is H;

each R’ is independently H, C,_, alkyl, phenyl, benzyl,
pyridyl or morpholino methyl;

each R®*” is independently H, hydroxy, amino, F, Cl, Br, 1,
—N(CHs;),, cyano, nitro, mercapto, C,_, alkyl, trifluo-
romethyl, C, _, alkoxy, C,_, alkylamino, C, , alkylthio,
Cq.10 aryl or C, , heteroaryl;

nis 0,1, 2, or 3; and

each R'° is independently H or F.

8. The compound according to claim 1 having Formula

(VD:

(VD
R3
o
RIJ\N 0
7 ;
HERS ),

E
L j
N

wherein E is N or CR';

Tis O, S, S(=0), S(=0),, NR*® or CR"*R**%;

kis0,1,2,3 or 4;

qis 0,1 or 2;

R'is H, F, Cl, Br, 1, cyano, C, ¢ alkyl, C,_, haloalkyl, C,
alkoxy, C, 4 hydroxyalkoxy, C, s aminoalkoxy, C, 4
haloalkoxy, Cq 4 aryl-C, ¢ alkyl, Cs_,saryl-(CH,),-G-
(CH,),,—, Cy_ heteroaryl-(CH,),-G-(CH,),,—, C, 1o
heterocyclyl-(CH,),-G-(CH,),,—; or C;_;,, cycloalkyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR?,
C(=—0), —C(—=0O)NH—, —OC(—O)NH—, —OC
(=0)— or —NHC(—O)NH—; each p and m is inde-
pendently O, 1, 2 or 3; or wherein each of the Cg |,
aryl-(CH,),-G-(CH,),— C, heteroaryl-(CH,),-G-
(CHy)p— C,_joheterocyclyl-(CH,),-G-(CH,),,—,
Cq.10 aryl-C, 4 alkyl, and C; |, cycloafkyl-(CHz)p-G-
(CH,),,— is optionally substituted by one or more F,
Cl, Br, I, methyl, ethyl, propyl, ethynyl, propynyl,
butynyl, methoxy, ethoxy, or cyano;

R?is H, F, Cl, 1, cyano, C, 4 alkyl, C,_4 haloalkyl, C, 4
alkoxy, C, ¢ hydroxyalkoxy, C, ¢ aminoalkoxy, C, ¢
haloalkoxy, C_,, aryl-(CH,),-G-(CH,),,—, C,_, het-
eroaryl-(CH,), -G-(CH,),,—, C,,, heterocyclyl-
(CH,),-G-(CH,),—, or C, , cycloalkyl-(CH,) -G-
(CH,),—, wherein each G is O, S, NR®, C(=0),
—C(—0)NH—, —OC(—O)NH—, —OC(—0)— or
—NHC(=—O)NH—; each p and m is independently O,
1, 2 or 3; or wherein each of the Cg ,, aryl-(CH,) -G-
(CH,),,— C,_ heteroaryl-(CH,),-G-(CH,),—, Cs.10
heterocyclyl-(CH,),-G-(CH,),,,— and 510
cycloalkyl-(CH,),-G-(CH,),,— 1is optionally substi-
tuted by one F, Cl, Br, 1, methyl, ethyl, propyl, ethynyl,
propynyl, butynyl, methoxy, ethoxy, or cyano;
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each R’ is independently H, R’R7*NC(=0)—, R’0C
(=0)—, R7C(=0)—, C, , alkyl, C, ; haloalkyl, C, ,
hydroxyalkyl, C, ; aminoalkyl, C, ; alkoxy-C, ;-alkyl,
C,_; alkylamino-C, ;-alkyl, C,_; alkylthio-C, ;-alkyl,
Cq.10 aryl-C, ;-alkyl, C, , heteroaryl-C, ;-alkyl, C, |,
heterocyclyl-C, ;-alkyl, C;_,, cycloalkyl-C, ;-alkyl,
Cq.10 aryl, C, g heteroaryl, C,_,, heterocyclyl or C5_;,
carbocyclyl;

each R®" is independently H, hydroxy, amino, F, Cl, Br, 1,
—N(CHs;),, cyano, nitro, mercapto, C,_, alkyl, trifluo-
romethyl, C, , alkoxy, C, , alkylamino, C, _, alkylthio,
Cq.10 aryl or C,_g heteroaryl;

nis 0, 1, 2 or 3;

R'° is independently H or F;

each R'? is oxo (=0), hydroxy, amino, halo, cyano, C,_,,
alkoxy, C,_,, alkylamino, C,_,, alkylthio, C,_,, alkyl,
C,_,oalkenyl, C,_,, alkynyl, mercapto, nitro, Cy_, , aryl,
C, s heteroaryl, C,_,,, heterocyclyl, C,_,, aryloxy, car-
boxy, hydroxy-substituted C, ¢ alkoxy, hydroxy-substi-
tuted C,_4 alkyl-C(—0)—, C, 4 alkyl-C(—0)—, C, 4
alkyl-S(—=0)—, C, ¢ alkyl-S(=—0),—, hydroxy-sub-
stituted C,_¢ alkyl-S(—0)—, hydroxy-substituted C, ¢
alkyl-S(—0),—, or carboxy C,_alkoxy;

R'?is H, C,_, alkyl, C,_, alkynyl, C,_, alkoxy, hydroxy-
substituted C, , alkoxy, C, ,carboxyalkoxy, C, , alky-
Icarbonyl or hydroxy-substituted C,_, alkylcarbony;
and

each R and R'*“ is independently H, hydroxy, carboxy,
C,_, alkyl, C,_, alkoxy or C,_, alkylamino.

9. The compound according to claim 1, wherein:

R! is independently H, F, Cl, Br, I, cyano, methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, Cs 4 aryl-(CH,),-
G-(CH,),,— or C, 4 heteroaryl-(CH,),-G-(CH,),,—
wherein each G is NR®, O or S, each p and m is
independently O, 1, 2 or 3; or wherein each of the C, ¢
aryl-(CH,),-G-(CH,),,— and C, s heteroaryl-(CH,),-
G-(CH,),,— is optionally substituted by one or more F,
Cl, Br, methyl, ethyl, propyl, ethynyl, propynyl, buty-
nyl, methoxy, or cyano; and

R? is independently H, F, Cl, I, cyano, methyl, ethyl,
propyl, isopropyl, butyl, tert-butyl, Cs g aryl-(CH,),-
G-(CH,),,— or C, ¢ heteroaryl-(CH,),-G-(CH,),,—,
wherein each G is O or S, each p and m is indepen-
dently 0, 1, 2 or 3; or wherein each of the Cg ¢
aryl-(CH,),-G-(CH,),,— and C, ¢ heteroaryl-(CH,),-
G-(CH,),,— is optionally substituted by one F, Cl, Br,
methyl, ethyl, propyl, ethynyl, propynyl, butynyl, or
cyano.

10. The compound according to claim 1 having Formula

(VID):

(VID)
R3

R7a
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wherein R' is H, F, Cl, Br, 1, cyano, C, , alkyl, C, 4
haloalkyl, C, alkoxy, C, s hydroxyalkoxy, C, ¢
aminoalkoxy, C, ¢ haloalkoxy, Cs ,, aryl-(CH,),-G-
(CH,),,—, C,_s heteroaryl-(CH,),-G~(CH,),,—, C5_;,
heterocyclyl-(CH,),-G-(CH,),,—; or C;_;,, cycloalkyl-
(CH,),-G-(CH,),,—, wherein each G is O, S, NR?,
C(=0), —C(=0O)NH—, —OC(—O)NH—, —OC
(=0)— or —NHC(—O)NH—; each p and m is inde-
pendently O, 1, 2 or 3; or wherein each of the Cg |,
aryl-(CH,),-G-(CH,),,— C, heteroaryl-(CH,),-G-
(CH,),— C,,, heterocyclyl-(CH,),-G-(CH,),—,
and C,_,, cycloalkyl-(CH,),-G-(CH,),,— is optionally
substituted by one or more F, Cl, Br, I, methyl, ethyl,
propyl, cyano, ethynyl, methoxy, ethoxy, or propynyl;

R?is H, F, Cl, 1, cyano, C,_ 4 alkyl, C,_4 haloalkyl, C, 4
alkoxy, C, ¢ hydroxyalkoxy, C, ¢ aminoalkoxy, C, ¢
haloalkoxy, Cq_,, aryl-(CH,),-G-(CH,),,—, C,; het-
eroaryl-(CH,),-G-(CH,),,—  C,,, heterocyclyl-
(CH,),-G-(CH,),,—, or C;,4 cycloalkyl-(CH,),-G-
(CH,),—, wherein each G is O, S, NR®, C(=0),
—C(—0)NH—, —OC(—O)NH—, —OC(—0)— or
—NHC(=—O)NH—; each p and m is independently O,
1, 2 or 3; or wherein each of the Cg_,, aryl-(CH,),-G-
(CH,),,—, C,_s heteroaryl-(CH,),-G~(CH,),,—, C5_;,
heterocyclyl-(CH,),-G-(CH,),,—, and Cs 10
cycloalkyl-(CH,),-G-(CH,),— is optionally substi-
tuted by one F, Cl, Br, I, methyl, ethyl, propyl, cyano,
ethynyl, methoxy, ethoxy, or propynyl;

each R® is independently H, R’R7*“NC(=—0)—, R’OC
(=0)—, R7C(=0)—, C, ; alkyl, C, ; haloalkyl, C, ,
hydroxyalkyl, C, ; aminoalkyl, C, ; alkoxy-C, ;-alkyl,
C,_; alkylamino-C, ;-alkyl, C, 5 alkylthio-C, ;-alkyl,
Cq.10 aryl-C, ;-alkyl, C, ; heteroaryl-C, ;-alkyl, C, |,
heterocyclyl-C, ;-alkyl, C;_,, cycloalkyl-C, ;-alkyl,
Cq.10 aryl, C, g heteroaryl, C,_,, heterocyclyl or C5_;,

carbocyclyl;
each R is independently H, C, alkyl, C,_, haloaliphatic,
C,.¢ hydroxyaliphatic, C, ¢ aminoaliphatic, C, ¢

alkoxy-C, ¢-aliphatic, C, salkylamino-C, c-aliphatic,
C,_¢ alkylthio-C, ¢-aliphatic, Cq_,, aryl-C, -aliphatic,
C,_ heteroaryl-C, _-aliphatic, C,_,, heterocyclyl-C, .-
aliphatic, C;_,, cycloalkyl-C, c-aliphatic, Cg_,, aryl,
C,_s heteroaryl, C,_;, heterocyclyl or C;_,, carbocyclyl;

each R7“ is independently C,_4 alkyl, C,_, haloaliphatic,
C,.¢ hydroxyaliphatic, C, , aminoaliphatic, C, ¢
alkoxy-C, ¢-aliphatic, C, salkylamino-C, c-aliphatic,
C,_¢ alkylthio-C, ¢-aliphatic, Cq_,, aryl-C, -aliphatic,
C,_ heteroaryl-C, _-aliphatic, C,_,, heterocyclyl-C, .-
aliphatic, C;_,, cycloalkyl-C, c-aliphatic, Cg_,, aryl,
C,_s heteroaryl, C,_;, heterocyclyl or C;_,, carbocyclyl;

with the proviso that where R” and R”“ are bonded to the
same nitrogen atom, R’ and R7%, together with the
nitrogen atom they are attached to, optionally form a
substituted or unsubstituted 3-8 membered ring;

each R®*” is independently H, hydroxy, amino, F, CI, Br, 1,
—N(CH,),, cyano, nitro, mercapto, C,_, alkyl, trifluo-
romethyl, C, _, alkoxy, C,_, alkylamino, C, , alkylthio,
Cq.10 aryl or C, , heteroaryl; and

nis 0,1, 2 or 3.

11. The compound according to claim 10, wherein each

R is independently H, C,_ 4 alkyl, C, _, alkoxy-C,_s-alkyl,
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13. A pharmaceutical composition comprising the com-
pound according to claim 1; and a pharmaceutically accept-
able carrier, excipient, diluent, adjuvant, vehicle or a com-
bination thereof.

14. A method of managing, treating or lessening the
severity of tissue or organ fibrosis in a patient comprising
administering to the patient with a therapeutically effective
amount of the compound according to claim 1;

wherein the tissue or organ fibrosis disorder is renal

interstitial fibrosis, glomerulosclerosis, liver fibrosis,
pulmonary fibrosis, peritoneum fibrosis, myocardial
fibrosis, dermatofibrosis, skeletal muscle fibrosis, der-
matosclerosis, pancreatic fibrosis, liver cirrhosis, neu-
rofibroma, pulmonary interstitial fibrosis, or vascular
fibrosis.

15. A method of managing, treating or lessening the
severity of tissue or organ fibrosis in a patient comprising
administering to the patient with a therapeutically effective
amount of the composition according to claim 13;

wherein the tissue or organ fibrosis disorder is renal

interstitial fibrosis, glomerulosclerosis, liver fibrosis,
pulmonary fibrosis, peritoneum fibrosis, myocardial
fibrosis, dermatofibrosis, skeletal muscle fibrosis, der-
matosclerosis, pancreatic fibrosis, liver cirrhosis, neu-
rofibroma, pulmonary interstitial fibrosis, or vascular
fibrosis.
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